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Dr. Carlos H. Schott and Dr. Edward L. Ball. These two men have worked together 


many long years for the advancement of dentistry and periodontology. 


Dr. Carlos H. Schott was born in Harrison, Ohio, June 8, 1882. He attended the 
Ohio College of Dental Surgery in Cincinnati, Ohio, graduating in 1903. He served 
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tology, and his presentations, backed up with his banjo, have made him one of the most 


popular speakers in this generation. 
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Post-Operative Care of the Infra-Bony Pocket 


by Geratp M. Kramer, D.M.D.,* AND J. Davin Koun, b.p.s.,** Boston, Mass. 


HE surgical treatment of the infra-bony pocket has been described ade- 

quately by Goldman,' Prichard* and others. It is important to emphasize 

that the postoperative care of infra-bony pockets so treated deserves care- 
ful attention. The surgical procedure is carried out as follows: 


1. A gingivectomy to the crest of the bone 


2. Curettment of the granulation tissue from the bony walls of the pocket 


(later improvement—careful removal of the transeptal fibers which over-lie the 
defect area) 


> 


3. Debridement and planing of the root surface 
4. Enucleation of the epithelial attachment 
:m 


Scarification of the near-by epithelium 
Upon completion of these steps, the wound is dressed in the following manner: 


1. Adhesive foil or telfa is cut to shape and placed to cover that portion of 
the bony hollow where bony fill-in is anticipated 


2. Surgical pack is placed over the positioned adhesive foil and the gingivec- 


tomy wound; great care is taken to prevent pack from entering the bony defect 
3. The pack and the tinfoil are removed one week postoperatively 
4. The operated site is then similarly redressed for an additional week or 
two until epithelization of the wound is adequate. 


The goal of this procedure is to achieve a more coronally established attach- 
ment apparatus. Included within this goal is the concept of new bone develop- 
ment. 


The question is whether or not bone is established appositionally or is dif- 
ferentiated from the clot. Until recently, most clinicians have based their therapy 
upon establishment and protection of the blood clot. However, based on Ling- 


horne’s* work on dog’s teeth and Ham’s' fracture experiments, one may assume 


Assistant Professor, Department of Stomatology, School of Medicine, Boston University. 


Instructor, Department of Stomatology, School of Medicine, Boston University. 
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Fig. 1 A series of diagrams showing a typical interdental area in health, disease h the two 
dressing techniques employed, and post-operatively, a. normal, b. periodontal pocket owing two 


of the three bony walls, ¢ 
and ready to receive dressing material, ¢ 
dressed by our method hypothetical repair ane 
bony growth and attachment 


that the need for clot protection does not 


exist. 


The implication in these works is that 
the clot does not seem to take part in 
new bony formation, but serves as a dress- 
ing which protects the wound. They have 
demonstrated that in repair exp2riments, 
bone develops specifically from osteogenic 
cells which are usually seen covering and 
lining bone surfaces. These may possibly 
be helped in their function by undiffer- 
entiated cells from the bone marrow. These 
works may offer a possible explanation for 
the success of those surgically treated 
infra-bony pockets in which the clot is lost 


or displaced inadvertently by pack. 


Because we do get successes in these 


cases, and because of the manipulation 
difficulty in the clot protection procedure, 
we decided to try pack placement into the 


surgical defect as a routine procedure. 


Our standard technique for packing the 


periodontal pocket showing the third osseous wall, cl. the 


on treated 


original clot) protection type of dressing he defect 


vrowth pattern, h. the end resul ving hew 


classical surgical infra-bony pocket pro 


cedure is as follows: 


1. Wash the operated field thoroughly 


with warm water 


2. Place soft pack gently to the base 


and sides of the bony wound 


3. The remaining gingivectomy area 1s 


covered with pack and fused to the 


previously placed pack 


4. Care is taken not to disturb this area 
for one week, after which, all of the pack 
is removed including that occupying the 
defect area 

§. Topical anesthetic (Dyclone Creme, 
1‘; ) is applied to diminish pack-placement 
discomfort 

6. A new soft pack is inserted in the 
same manner as the original pack 


At the end of a two-week period, all 


packing is removed. If the gingivectomy 
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Fig. 2. a. mandibular second molar exhibiting 
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deep, distal, three-walled infra-bony pocket, b 


soft gutta percha point used to demonstrate the extent of the defect, «. silver cone placed to position 


with force. This shows the attachment and bony 
placed directly into the defect 


area is adequately healed, fresh pack is 
placed only in the deformity area. If, at 
this time, the gingivectomy area is not 
healed, it must also be packed. The fresh 
pack remains in position one to three more 
weeks with weekly repacking intervals. 
This is done until it is felt that proper 
epithelization has occurred. Between these 
intervals, the patient is allowed to clean 
around the packed defect area. Note that 
it is important to debride the area com- 


pletely at packing intervals. 


At the time of the last pack removal, the 
patient takes upon himself the responsi- 
bility of maintaining a healthy gingival 


situation in the following manner: 


Pie. 3. a. Circumferential infra-bony pocket of 
the exception of pack placement. The pack was placed directly into the bony pocket, b. Same area 
seen cight months later 


fill-in obtained one year post-operatively. Pack was 


1. The day of the pack removal, fre- 


quent warm WwW ater rinses are begun 


2. For the following two or three days, 
care is taken to avoid chewing on_ the 


operated side 


3. Brushing with a soft brush begins 
within twenty-four hours 

4. Interdental stimulation is started 
four to five days postoperatively 


5. Sometimes the use of pipe cleaners is 
employed interproximally if the soft debris 
accumulated on the root surfaces cannot 


be removed in any other manner 





the maxillary, molar region treated classically with 
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Fig. 4. a 
b. This 
Notice 


area 
the 


seen one year post-operatively 


unaided closure of the between 


space 


The time required to fill in the cup-like 
depression to the brim varies from a few 
weeks to a few months. During most of 
the filling-in period, the depressed area ap- 
pears to be well epithelized. It takes on 
a healthy pink appearance. Subsequent 
plastic procedures to reshape the edges of 
the The 


we consider 


osseous defect are not needed. 


tissue seems to assume what 


to be a more desirable topography. This 
topography can be described as one in 
which the gingival margins are thin and 
closely adapted to the teeth. They exhibit 


minimum sulcus depth. 


To this date no one has explained satis- 
factorily the exact mechanism of new bony 
growth in these infra-bony pockets. In 
trying to analyze the reasons for success in 
these cases, we realized that there are cer- 
tain procedures we perform empirically 
which may be effectual. These are (1) the 


use of bacteriacidal and fungicidal agents 
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Radiograph of alveolar bone loss seen on the mesial aspect of a maxillary 
Pack 
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central incisor 


has been placed directly into the defect area 
the two central incisors 


in the occlusal 
and 


adjustment 
of 


limited to three osseous-walled infra-bony 


pack, (2) 


or splinting, (3) selection cases 


pockets, (4) meticulous maintenance by 
the patient and by ourselves, and (5) our 
infra-bony operations being a part of a 


larger surgical procedure. 


This paper introduces a method of dress- 
ing infra-bony pockets. We consider this 
method to be more facile and capable of 
producing the desired therapeutic result. 
On a predictable basis, this technique may 
or may not accomplish the percentage of 
achieved in the clot 


success protection 


method. However, the success met with 
this procedure gives credence to the pos- 
sibility that clot protection is unnecessary. 
9 Nahant Street 


Lynn, Massachusetts 
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An Evaluation of the Antimicrobial Effect of the Fluid Exudate from 
the Clinically Healthy Gingival Crevice 


by A. 

[ has recently been demonstrated by 
Brill and his co-investigators':* that 
there is a passage of tissue fluid from 
the sub-epithelial tissues of the gingiva 
into the gingival crevice, and also that 
the amount of this exudate is substantially 
increased by mechanical stimulation®:* or 


vigorous chewing.” 


The mechanical cleansing action of this 
outgoing stream of tissue fluid has been 
shown by the removal from the gingival 
crevice of introduced particulate matter® ‘ 


S 


including bacteria." Further, due to the 
presence in the fluid of amino acids” and 
plasma proteins,* Brill has suggested* °:" 
that it 


may contain certain humoral de- 


fense factors which could have an anti- 


microbial action within the 


gingival 


crey ice. 


This study was undertaken to investi- 
gate the second of these suggested defense 


mechanisms. 


MATERIAL AND METHODS 


Fifteen male, third-year dental students 


aged between eighteen and twenty-five 
years were selected from a larger number 
for this study. In each case the subject was 
healthy and maintained a high standard of 
oral hygiene. No student was considered 


if any signs of deposits on the teeth or 
Department of Basic Dental Sciences, Otago Uni 


versity Dental School, Dunedin, New Zealand. 


A. CoLtins AND J. B. Gavin, Dunedin, New Zealand 


inflammatory changes involving the gin- 
giva were clinically evident. The gingival 
crevices about incisor, canine, and premolar 
teeth of both arches were investigated. 


Brill and 


fluid was collected by means of sterile tapered filter 


Following the method of Krasse’, the 


paper strips. These were placed in the labial or buc- 
cal aspect of the carefully isolated and dried gingival 
crevices for three minutes. The strips of filter paper 


had been previously sterilised by autoclaving at ap- 


proximately 120°C for ten minutes and were subse- 


quently handled only with sterile metal dressing 


forceps. Any strips accidentally contaminated by 
saliva or by contact with the lips or cheeks were 


disc arded. 


To obtain maximum amounts of this fluid its flow 


was stimulated by each subject chewing a large 


volume (20 cc) of parafin wax for ten minutes. 
This has been shown to increase the flow of. this 
fluid by 


stimulation samples were taken trom tour or five 


tissue about six 


times’. Following this 


crevices from each subject. 


As controls, samples were taken from two crev- 
ices from each subject prior to stimulation, and one 
strip was moistened with saliva in the vicinity of the 


crevices after stimulation. 


It was intended to evaluate the antimicrobial ef- 
fect of this fluid by placing the strips containing it 
on to 5% blood agar previously inoculated with 
various strains of oral bacteria and to observe dur- 
ing incubation any inhibition of bacterial growth 
about the strips. Samples and controls from the first 
five subjects were placed on media previously inocu- 
lated with a strain of Streptococcus salivarius. How- 
ever, in the light of the results of these cultures 
samples and controls from the other ten subjects were 


blood 


blood agar plates were incubated overnight at 37°C. 


placed on to uninoculated 5% agar. The 
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RESULTS 


In no case was there any inhibition of 
the uniform growth of Streptococcus sali- 
varius in the vicinity of the strips. Also, 
in all cases a confluent growth of organ- 
isms was observed on and beneath those 
portions of the strips which had absorbed 
the crevicular exudate before or after stim- 
The 


showed no 


ulation. remaining portion of the 
The 


strips containing absorbed saliva 


strips growth. control 
showed 


a similar confluent growth. 


Similar results were obtained from the 
samples and controls placed on uninoculated 
blood agar plates, the growth of organ- 
isms covering completely that area of the 
strip containing the absorbed exudate or 
saliva. 


The thirty strips containing absorbed 


exudate from unstimulated crevices, the 
seventy-one strips taken after stimulation, 
and the fifteen strips containing absorbed 
saliva gave in every case a similar pattern 
of growth. The organisms present in each 
case were mixed and included Neisseria, 
Diphtheroids, Streptococci, Staphylococci 


and other common oral organisms. 
DISCUSSION 


The present findings indicate that anti- 
microbial factors, if present in the crev- 
icular exudate, exert no demonstrable bac- 
teriostatic or bactericidal effect under the 
conditions of this experiment. However, 
due to the derivation of this tissue fluid 
from the blood stream' and to the pres- 
ence within it of plasma proteins* and 
that it 
should contain at least some of the humoral 


amino acids,” it seems reasonable 
defense factors found in other body fluids. 


These factors may be either specific or 


non-specific in action. 


It is thought unlikely that many of the 
oral organisms would have previously en- 
tered the tissues and thus stimulated the 
production of specific antibodies. The pro- 
fuse growth of organisms obtained in this 
study supports the view that specific anti- 


bodies, if present in the crevicular exudate, 
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have little significant effect on the total 


flora of the gingival crevice. 


Much has been written on the less spe- 


cific humoral defense factors”: '":'':'* but, 


as yet, their moment in tissue resistance 
to infection appears in doubt. Wilson and 
Miles!! that 


teriostatic substances can be isolated from 


state bactericidal and_ bac- 


mammalian tissues, many of them basic 
polypeptides and proteins, but their role 
in the tissue defenses is as yet problem- 
atical. Skarnes and Watson!* suppose that 
these antimicrobial substances involved in 
natural resistance do not exist as such in 
tissues, but arise in 


normal response to 


physiologic changes which accompany 


stress. This latter view is in accordance 
with the present findings that fluid col- 
lected from the clinically healthy gingival 
crevice has little effect on the growth of 


oral organisms. 


Other factors, also non-specific in ac- 
tion, are those of the opsonin type which, 
although having little bacteriostatic effect 
in themselves, render organisms more 
amenable to phagocytosis. In an_ inflam- 
matory response by the gingivae to intro- 
duced particulate matter including bac- 
teria‘:> leukocytes are present, but in the 
healthy gingival crevice these mechanisms 
are thought to have little appreciable effect 
on the bacteria entering the crevice. 
Should organisms enter the underlying gin- 
gival tissues, however, prior contact with 


factors of this type could reduce their 


effective pathogenecity. 


The profuse growth of organisms ob- 
tained in this study, and in subsequent 
investigation'* has led the authors to ques- 
tion the evidence supporting the belief that 
the clinically healthy gingival crevice, free 
from calculus or deposits, is as a rule, 


sterile. ‘:> 
SUMMARY 


The tissue fluid exudate from the clin- 
ically healthy gingival crevice has no ap- 
bactericidal 


preciable bacteriostatic or 


effect. 











ANTIMICROBIAL EFFECT 


This fluid did not inhibit the growth of 
many common oral bacteria, indeed it gave 
a profuse growth of mixed oral organisms 
casting some doubt on the opinion that the 


clinically healthy gingival crevice is sterile. 


The authors wish to ac knowledge the assistance 
and co-operation cf Associate Professor F. R. 
Shroff, Head of the Department of Basic Dental 
Sciences at the University of Otago Dental School, 
during this investigation. —P.O. Box 647, Dunedin, 


C.1., New Zealand 
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THE PRACTICE OF PERIODONTIA 


The Practice of Periodontia, Sidney Sorrin, Editor, First Edition, 496 pages. McGraw- 
Hill Company, Incorporated. New York, New York, 1960. $19.50. 


The Practice of Periodontia is the latest edition to many texts on periodontia avail- 


able to the dental profession. The book apparently is written to include a broad group 


of readers from the undergraduate student to the specialist. 


The basic histology, physiology, and pathology are discussed in the introductory 


chapters, followed by etiology, diagnosis, and prognosis. The section on occlusal dis- 


harmonies is carefully explained and well illustrated. Considerable emphasis is placed 


on the role of occlusion as an etiologic and treatment factor in periodontal disease. 


Since minor tooth movement is being widely practiced by the periodontist, a chapter 


with many drawings showing a multitude of effective procedures in this field is included. 


Treatment planning and the various accepted forms of treatment are discussed in 


detail. The book also has an exhaustive index which in itself is a reflection of the thor- 


oughness of the authors. 


While this text does not necessarily contribute anything new that is not available in 


other texts, it is a well-written book and covers the field of periodontia adequately. 


Henry M. Swenson, D.D.S. 








The Dynamics of a Tooth in Function 


by GicBert J. PARFITT, F.D.S.; M.R.C.S., L.R.C.P.; 


EETH that are clinically firm possess 

a measurable degree of labial mobil- 

ity which varies with the time of 
day, with exercise, and with systemic dis- 
orders.! The degree of lateral force delib- 
erately applied in tooth mobility measure- 
ments (500 gm.) occurs naturally many 
times during the day and night in the 
clenching of teeth, in mastication of food, 
in swallowing, and during speech. Al- 
though considerable force is exerted by 
the muscles of mastication* and by the 
lips and tongue,* muscular forces are not 
generally concentrated on one tooth,' but 
are spread over many teeth, so that the 
amount of lateral force on a single tooth 
during a 


particular movement is not 


known. Measurements were, therefore, 
undertaken to find the degree of lateral 
movement of an individual tooth during 
the physiological functions of mastication, 


swallowing, and speech. 
METHOD 


Instruments that transform movement 
into electric current are commercially avail- 
able. They are variable permeance trans- 
ducers. These instruments consist of two 
coils through which floats a movable mag- 
netic core (Fig. 1). The permeance of one 
coil increases and the other decreases as 
the core is moved. The two coils act as two 
legs of an electrical bridge circuit, the 
other two legs being in an external circuit 
provided by a translator unit. The trans- 
lator unit supplies the transducer with an 
oscillating current (10 ke.) and amplifies 
and demodulates the signal produced by 
the difference in potential across the bridge. 
This apparatus has already been described.° 
The only adaptation required for the pres- 


ent measurements was to hold a transducer 


This study was supported in the School of Den- 
tistry, University of Alabama by Research Grant 
D-307 from the National Institutes of Health, 
United States Public Health Service. 


p.M.bD., Birmingham, Alabama 


to the labial surface of the tooth without 
hindering speech or the mastication of 
food. A frame was made from an upper 
clutch of a Rower occlusolator, an instru 
ment devised to record extraorally the bor 
derline movements of the mandible. The 
clutch consists of two arms which pass 
between the lips and embrace the buccal 
surfaces of the upper dental arch as far 
forward as the canines. The arms are 
hinged and are brought together by a screw. 
A remarkably firm grip, particularly in the 
antero-posterior direction, was made to the 
teeth by means of acrylic impressions, re- 
surfaced with compound impression wax 
attached to the arms of the clutch. A 
transducer was held by means of a light 
weight universal clamp to the center of 
the extraoral hinge. These clamps are used 
in maxillofacial surgery in extraoral pin 
fixation. The entire assembly (Fig. 2) 
weighed only 50 grams and _ interfered 




















oS S 


Fig. 1 Cirenuit diagram and section of trans 
ducer assembly TR-—Creseent Engineering and 
Research Type ZI subminiature rectilinear 
transducer, sensitivity 2.2 /v/ M01", impedance 
800 ohms. Po Probe Cantilever springs 





carrying probe and core 
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TootH DyNamics 


very little with speech, and not at all with 
the mastication of food or swallowing. The 
incision of food, however, had to be per- 
formed very carefully in case an incisor 
tooth became buried in food, displacing 
the delicate probe attached to the core of 


the transducer bearing upon the labial 


surface of the tooth. 


The lip pressure against the labial sur- 
face of the upper incisor tooth at rest was 
found to be 3-5 gm., and during function 
rose to 20 gm. The contact pressure of the 
transducer probe against the labial surface 
of the tooth was, therefore, adjusted to 5 
gm., which replaced the pressure of the lip 


displaced by the instrument. 


The movement of the tooth calibrated 
in hundredths and in thousandths of a milli- 


meter was read on a meter, or an X-Y re- 








Fig. 2. Transducer — in 
Clamped to oceclusalater cluteh 


suspension housing 
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corder to chart force and movement, and 
recorder. The 
time recorder set at four inches-per-minute 
was used to separate the impulses caused by 
the movement of the tooth and to observe 
the speed of deflection and the return of 
the tooth to its original position. A con- 


tinuous tooth 


also on a time-movement 


record of the movement 
labio- 


lingual direction during any particular 
mandibular function. 


could, therefore, be made in the 


The tooth chosen for observation was a 
right upper central incisor which had never 
been the sight of periodontal disease. The 
gingival margin was not inflamed, and the 
crevice depth was less than 2 mm. There 
was no absorption of the 1.2 cm. root or 
bone recession, the bone level being 2 mm. 
from the cemento-enamel junction. The 
periodontal membrane space was even and 
approximately 0.2 mm. width all round 
the tooth. Clinically firm and giving a high 


note on showed, 


percussion, the tooth 
by Mihlemann’s micrometer measurement 
technique, a labial movement of 0.04 mm. 
with 500 gm. force, with a contact pres- 
sure of 50 gm. on the buccal surface of the 
tooth, and 0.03 mm. lingual movement 
(Fig. 3). 


ment, therefore, was 0.07 mm., which is 


The total labio-lingual move- 


smaller than the normal range of move- 
ment reported by Mihlemann. (It was 
noted that a movement of 0.02 mm. could 


be appreciated by palpation.) 


Confirmatory measurements made with 
the transducer showed a labial movement 
of 0.04 mm. with 500 gm. force and a 
contact pressure of 5 and a total 
labio-lingual movement of 0.073 mm. with 
§00 gm. acting first in a labial then in a 


lingual direction. This particular incisor 


gm., 


overlapped the lower incisors by more than 
two-thirds, and the long axis subtended an 
angle of 72.7 
166.2° with the long axis of the lower in- 
cisor teeth occluding with it. Both upper 
and lower incisors were lingually inclined 
compared to the average. The incisors oc- 
cluded in centric. 


with the occlusal plane and 
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(Fig. 6) plotted against log Fores 


FINDINGS 


A continuous recording of repeated 
force and movement made in the lingual 
and then the labial direction is shown in 
Figure 4. A maximum of 675 gm. was used. 
With this force this particular tooth moved 
0.043 mm. 


lingually. The movement in each direction 


labially and 0.037) mm. 


closely followed a logarithmic function of 
the applied force (Fig. 5). This relation- 


ship was true in the lower range also (Fig. 
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MM 
Fig. So Continuous time-movement record of 
labial movement of test tooth. (Record is read 
from below up as paper moves down.) EF 


Chewing one inch cube of steak in molar region 
on right and left sides > Biting stick of cel 
ery I) Chewing celery in’ premolar region 


(Biting apple B--Chewing apple. A-—Biting 
and chewing bread 


6 and 7). Figure 7 shows that 0.007 mm. 


movement took place with 60 gm. of force. 


Figure 8 shows the continuous time- 
movement record during the eating of var- 
ious articles of food. Tough meat was 
chewed in the molar region; celery and ap- 
ple incised and then chewed in the pre- 
molar region; and bread chewed in the 
incisor region. The least amount of labial 
movement of the incisor teeth took place 
when meat was chewed in the molar re- 
gion, and the maximum amount of move- 
ment when celery was incised. During this 
procedure 0.052 mm. of labial movement 
of the upper incisor tooth took place. This 
latter indicates a labial force of more than 
1 kg. Figure 9 shows a time-movement 
study with the teeth clenched in the most 


retruded position without food interven- 
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Fig. 9. Continuous time-movement record of labial movement of test tooth, clenching teeth with 


out food intervening I> In retruded 
the habitual occlusal position of 
incisor teeth A 


position 
individual Is 
Edge to edge bite on incisors 


ing, '2 mm. in tront of the most retruded 
position (the normal occlusal position of 
this individual), in slight protrusion with 
the lower incisors on the lingual slopes of 
the upper incisors, and in the edge-to-edge 


position. The recorded labial movements of 


between 0.003 and 0.04 mm. indicate 
forces of between 10 gm. and 500 gm. 
in the labial direction. 

Figure 10 shows a recording of the 


tongue being deliberately pushed against 
the palatal surface of the upper incisors, 
causing a movement of 0.02 mm., and also 
during swallowing movements. Figure 11 
record 


shows a time-movement 


during 
speech. The tongue was placed against the 
upper 
sounds: d, |, n, t, th. Labial movements of 
the upper incisor of 0.0025 mm. took place 


on making the sound ‘“d’’, and 0.01 mm. 


incisors to make the following 


with the sound “th”. 


Slightly 


most tetruded 
position, heavy 


Slightly forward of 
protruded 


position 
occlusion on 


DISCUSSION 


Tooth mobility varies considerably with 
the individual. Mihlemann gives the nor- 
mal range of 0.01 mm.-0.012 mm. for the 
upper incisor teeth. Pathologically loose 
teeth may move ten times, or more, this 
amount. There is a considerable individual 
the teeth, 
strength of the tongue, and habits of pho- 


variation in the occlusion of 
nation, mastication, and swallowing. The 


present measurements demonstrate the 
range of forces encountered and the degree 
of movement of a particular incisor tooth 
which was firmer than the average given 


by Mihlemann. 


Throughout the body, functional move- 
ments assist the flow of blood and tissue 
fluid. Weight-bearing joints have avascular 


areas at the points of pressure, but the 





TootH Dynamics 





——— B 
- > 
° oa 002 oo 00¢ >08 
MM 
Fig. 10. Continuous time-movement record of 
labial movement of test tooth. C-—-Swallow after 
mastication of food followed by brief period of 
rest } Deliberate edge to edge bite AI 


liberate tongue thrust 
of upper ineisors 


against palatal surfaces 


dento-alveolar joint, although bearing con- 
siderable weight per unit area comparable 
to other weight bearing joints, has an un- 
interrupted vascular plexus in the inter- 
vening tissue. Weight bearing in the dento- 


alveolar joint, however, is intermittent. 


Axial movements of the tooth cause par- 
tial emptying of the vascual bed of the 
periodontal membrane.” No doubt lateral 
tipping of the tooth also causes localized 
areas of compression of the tissues. It may 
be speculated, therefore, that movements 
of the tooth within the socket may assist 
the circulatiton of blood and tissue fluid 
within the periodontal membrane, save the 
tooth from traumatic impact during occlu- 
sion, and increase bone absorption and re- 
placement allowing the tooth to move 
away from trauma without severe increase 
in looseness. But when a tooth is excessively 
loose, in addition to damage caused by oc- 
clusal forces, movement is caused by the 
physiological forces of tongue and _ lips, 
which may bring about additional damage 
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Fig. 11. 
labial movement of test 
the sounds ID, L, N. PT, Th 


record of 
tooth while repeating 


Continuous time-movement 


to the periodontal structures. When the 
tooth is excessively loose, violent move- 
ment may spread toxic substances from 
the crevice through the tissues. This may 
explain the clinical finding that pockets 
are often deeper and inflammation more 


severe beside loose teeth. 
CONCLUSIONS 


Since upper incisor teeth are subjected 
to axial forces which may rise to 15 kilo- 
grams during the incision of food, axial 
movement of the teeth of 0.04 to 0.05 mm. 
may take place, but the number of times 
during the day that this occurs is small 
compared with the number of labio-lingual 
movements, for the upper incisors are sub- 
jected to lingual forces not only during 
with tooth 
clenching, swallowing, and speaking. These 
take place many thousands of times a day. 


mastication of food, but 
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Healing of Human Periodontal Tissues Following Surgical Detachment 
From Vital Teeth: The Position of the Epithelial Attachment 


by MeELvin L. Morris, B.S., M.A., 


TUDIES!!:!* of teeth 


have shown that periodontal tissues 


vital human 


reunite with both dentin and ce- 
mentum after surgical separation. Marked 
new cemental deposits were frequently 
noted on dentin in root nicks at the apical 
end of the wounds. Although dentin was 
surgically exposed near the epithelial at- 
tachment a critical review of the micro- 


did 


definitive removal of cementum up to and 


scopic sections not show clear cut 
including this level. Since remaining bits 
of cementum on the root might easily in- 
fluence the local healing reactions the ex- 
periments were repeated, this time care- 


fully removing cementum up to this point. 
PROCEDURE 


The periodontal wounds and subsequent 
biopsies were performed as previously de- 
scribed.!!: 14 rather than 


were used to be certain of ce- 


Round | burs, 
curettes, 
removal. 


mental Post-operative 


ranged from 21 to 72 days. 


periods 


Twenty-four cases are included in this 
study. Nine teeth were sectioned vertically 
and fifteen were serially sectioned in the 
horizontal plane. 


RESULTS 


I. Vertical Sections: Eight of the nine 
vertically sectioned teeth show rough shal- 
low root concavities (Fig. 1) exposing the 
underlying dentin. The epithelial lining 
has grown part of the way, the apical end 
of the epithelial attachment resting on the 
dentin in a relatively shallow section of 
the excavation. fibers 


Connective tissue 


Associate Clinical Professor of Dentistry. 
Section of Periodontology, Columbia University. 


This 


investigation was supported, in part, by 
Public Health Service Grant D-855, National In- 
stitute of Dental Research, National Institutes of 
Health. 


p.p.s., New York, New York 

parallel to and in close apposition to the 
root are seen apical to the epithelial attach- 
ment. The epithelial lining has adapted 
itself to the surface of the deeper deformi 
ties by increasing its thickness. 


(Fig. 2) showed a deeper 


One tooth 
more abrupt root concavity. In this case 
the epithelial lining grew past the denuded 
cementum. The 
the 


vacuolization, 


dentin and anchored on 


epithelial cells lining deeper parts 


showed marked a finding 
repeatedly observed in such areas when ac- 
companied by marked cellular infiltrations. 
These deeper linings tend to thicken (as in 
Fig. 1) when the inflammatory reactions 


have been resolved. 





Fig. 1 Vertical section of a surgical pocket 
showing the epithelial lining (EL) stopping in 
an epithelial attachment (EA) on a shallow part 
of the surface of excavated dentin (D). Parallel 
connective tissue fibers (CT) are present apical 
to the epithelial attachment 
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Fig. 2. Vertical section of a surgical pocket with 
a deep excavation of dentin (1D). The epithelial 
lining (EL) passes denuded dentin stopping in 
an attachment (EA) on cementum (CE). Vacuoli 
zation of epithelial cells is noted. A marked cel 
lular infiltration (CT) is present 


Il. Horizontal Serial Sections: Epitheli- 
um ended in all sections where the root de- 
formity became relatively shallow and 
broad, without regard for the histologic 


nature of that terminal point. 


Moving apically through the serial sec- 
tions the epithelial lining of a crevice (Fig. 
3A) may be seen to narrow as it reaches 
the area of surgical detachment (Fig. 3B) 
where cementum was partly removed at 
the lateral borders and completely removed 
with some dentin toward the center. This 
central dentinal surface is covered with an 
epithelial lining, typically thicker in the 
deeper spots, while the shallower side por- 


tions have a connective tissue covering. 


Further down, the dentinal grooves 
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Fig. 3A Horizontal cross section of gingival 
crevice (CR) with epithelial lining (EL) oppo 
site exposed dentin (1D). 

Fig. 3B. Section apical to 3A. The epithelial lin 
ing (EL) remains where more dentin (D) was 
removed, the lining being thicker where deeper. 
Connective tissue (CT) union is present at the 
lateral borders where only small amounts of 
dentin and cementum (CE) have been removed 
Fig. 38C. Section apical to 3B. The dentinal 
vrooves have flattened out with a shallow surface 
of dentin (PD) bordered by connective tissue 
(CT) with fibers parallel to the tooth. 


merge to become a single one, broad and 
shallow (Fig. 3C). Here connective tissue 
union occurs, stopping epithelial progress, 
the fibers being parallel to the root surface. 


The next example (Fig. 4A) shows a 
crevicular epithelial lining which stops 
(Fig. 4B) as the untouched cementum in 
the area of surgical detachment is reached 
but continues its downward plunge in a 
cemental groove until it flattens out (Fig. 
4C). Again, the fibers are parallel to the 
root surface. 
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In Figure 5A two deep parallel grooves 
are noted with an epithelial lining covering 


the grooves and the cementum in between, 


and invading a tiny undercut dentinal 
groove. Lower down (Fig. SC) all ce- 
mentum has been removed, the shallow 


center section showing a connective tissue 
union while flanking columns of epitheli- 
um persist in the two deep lateral dentinal 
grooves. The connective tissue fibers have 
assumed a direction parallel to the root 


surface. 
DISCUSSION 


Every repair process involves, to some 
degree, a re-enactment of the embryologi- 
cal process of cellular differentiation. It 
seems reasonable to assume that chemical 
inducing substances influence the differen- 
tiation in repair as they are known to do 
in embryological development. Applying 
this concept to the present experiments 
the root would present the inducing sur 
face and the periodontal tissues would con- 
tain the differentiating cells. 


Among the conditions necessary for the 
success of this process are the presence of 
inductive substances, cells that are capable 
of 
stimuli, and an intimate contact between 


or competent responding to these 


inducing and responding systems.” 


The results in this experiment seem to 
highlight the importance of the last con- 
dition, namely, intimate contact. In every 
case connective tissue union began (and 
epithelium ended) where the artificial root 
deformity became very shallow or termi- 
nated abruptly. At these points it was pos- 
sible for periodontal tissues to come into 
close contact with the root. This, theoreti- 
cally, brought the competent responding 
cells under the inductive influence of the 
root. 


It did not matter whether the root at 
that point was covered with dentin or ce- 
mentum. This was amply illustrated by 
epithelial linings that stopped on dentin 
(Fig. 1, 3, and 5), passed exposed dentin 


to stop at the first cementum (Fig. 2), or 
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Fig. 4A. 
erevics 


Horizontal 
mR) 
and 


eross section of gingival 
bordered by an epithelial lining 
cementum (CE). 


Fig. 4B. Section apical to 4A. Connective 
(CT) borders cementum (CE) on lateral border 
but epithelial lining (EL) and forms 
pocket (P) where cementum been grooved 


tissue 


persists 
has 


Fig. 4. Section apical to 4B. The cemental 
has flattened out and now connective tis 
(CT) has formed on cementum (CE) to stop 
further epithelial downgrowth. The collagenous 
fibers are parallel to the root surface 

New cementum (NC) is seen in left eorner, 
forming in a cemental groove which had been 
made apical to the level at which healing had 


vroove 





occurred, and was thus protected tinst an 
interfering epithelial downgrowth 
\ is an artefact 


continued apically for a distance on ce- 
mentum (Fig. 4). 


Our previous studies had seemed to indi- 
cate that epithelial growth was halted on 
vital teeth'':'* when the first surgically 


exposed dentin or cementum was met, but 
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Fig. SA 
pocket 

(I). Epithelial 
dentin and 


Horizontal section of surgical 
with two deep lateral grooves in dentin 
lining (BL) persists on both 
mentum (Ch) 


Cross 


Fig. OB. Higher magnification of inset in 5A, 
showing the epithelial lining (EL) on cementum 
(Ch). CCT) is connective tissue, (A) is artefact, 


and (1) is dentin 


Pig. SC. Section apieal to SA and SB. The root 
surface of the wound is now only dentin (1D) 
Connective tissue fibers (CCT) are parallel to and 
in contact with the shallower dentin while the 


two deep flanking 
epithelium (BL) 


vrooves are still lined with 


continued on past exposed dentin only in 
non-vital teeth’! until the first ce- 
mentum was reached. A reappraisal shows 
that these apparent differences can now be 
largely explained on the same morphologi- 
cal basis as in the present study. It is evi- 
dent that interpretation of results in non- 
teeth take 


as chemical differences. 


vital must into account 


anatomic as well 
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It also explains why epithelium grew 


past denuded dentin in Stones’!> experi- 
ments on vital monkey teeth where the 
deep deformities looked exactly like Figure 
, 


That an epithelial attachment may be 
halted on dentin without a layer of ce- 
mentum to prevent further invagination 
has also been reported, in animals, by Jan- 
sen and co-workers!” in wound studies and 
in Waerhaug’s investigation'” of experi- 


mental traumat ic occlusion. 


Union did not take place where there 
was a wide space between the gingival 
tissue and root. Yet healing does occur 
across similar spaces when they are remote 
from the gingival crevice®: 4% 4% 10.11, 
12,13,15,16,1T and its accompanying epi- 
thelium. If epithelium had simply exerted 
an inhibitory effect it would have also pre- 
vented healing where the root deformity 
was shallow. The results can be more logi- 
cally explained by picturing a process too 
slow to be completed before epithelial 
downgrowth. Wider spaces contain thicker 
clots requiring more time to be replaced 
by competent connective tissue elements. 
The blood clot has long been considered an 
integral part of the “reattachment” proc- 
ess. It is interesting to speculate on the 
possibility that, under the special condi- 
tions of a periodontal wound, where one 
side is vascular and the other avascular, a 
clot may be a hindrance that must be elimi- 
nated before union is consummated. This 
is similar to Ham’s* concept of the clot 


in bone fracture healing. 


It now becomes possible that the con- 
tinued integrity of the supra-alveolar perio- 
dontal attachment may be somewhat de- 
pendent on how well the muscles of 
tongue, facial expression and mastication 
keep the soft tissue in close adaptation to 
the root. This would insure prompt healing 
if local irritations caused a temporary 
breakdown in the periodontal fibers. If tiny 
narrow vertical root grooves (similar to 
that in Figure 4+) existed they would tend, 
after allow deep 


separation, to narrow 


tongues of epithelium to grow down. These 
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would result in pockets which could ac- SUMMARY 


count for the occasional narrow vertical 


, a 1. In periodontal wounds in human 
extensions of calculus noted by Everett and 


" a ts vital teeth the epithelial attachment is 
Potter.' If this hypothesis were correct, 
: halted by a connective tissue union at the 
firm muscular pressure would help to pre- : iy : , 

‘ ; ; , ‘ first point of close contact between perio- 
vent apical migration of the epithelial at- 
dontal and root tissues. 


tachment as well as discouraging coronal 
yr 7 » free ogo yvae !+ The > 

growth of the free gingivae. The net 2. It does not matter whether the root 
effect would be minimal crevice depth. surface at the point of contact is ce- 


mentum or dentin. 
Further studies are in progress on the 


importance of firm tissue adaptation in 3. It is possible that a blood clot may 
periodontal healing. delay this process long enough to permit 


. . epithelial invagination. 
It was also noted that connective tissue : 


fibers appeared parallel to the root surface 
in both vertical and horizontal sections. 
There evidently is a mingling of fiber Appreciation is expressed to the many who have 
helped to complete this study. This includes Dr. 
Frank E. Beube, Dr. William Savoy, Dr. J. Ander 


; ; “ : son, Dr. H. Baurmash, Dr. G. Minervini, Dr. P 
tion 1S being amplified and developed ina Vahdat and Mrs. F. Moore, Mrs. R. Feinman, Miss 


groups at angles to each other, all being 


parallel to the root surface. This observa- 


forthcoming paper. E. Boyd, and Mrs. B. Cofhner. 
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The Microhardness of Cementum and Underlying Dentin of 
Normal Teeth and Teeth Exposed to Periodontal Disease 


by C. A. RAUTIOLA 


URETTAGE and root planing have 

been basic procedures in the treat- 

ment of periodontal pockets, al- 
though the physical properties of the 
cementum and underlying dentin of teeth 
involved in periodontal disease only re- 
cently have been studied.! Clinicians, 
howev er, have maintained that cementum 
which is exposed to a periodontal pocket 
is infected or soft, and should be removed 
during curettage and operations performed 
in attempts to attain reattachment.* '* The 
thickness of cementum which should be 
planed away is in some dispute. However, 
there is apparent agreement among perio 
dontists that the portion which is soft to 


clinical perception should be removed. 


Rifle” 10.14.15 


of teeth, the cementum, and the underly- 


found that cervical areas 


ing dentin, were soft w hen extracted teeth 
from patients experiencing periodontal dis- 
ease were curetted. A Kingsley vulcanite 
scraper Was used on the extracted teeth 
until they felt smooth. This procedure re 
sulted in gross deformities in the cervical 
areas of teeth. Thus it was concluded that 
diseased or exposed cementum and dentin 
were soft. The degree and depth of soft- 
ness were found to vary directly with 
the age of the patient and the depth of the 


pocket. 


The existence of radiolucent zones in the 
cervical areas of teeth has been advanced 
as evidence for the contention that these 


cervical areas are hypocalcified and soft. 
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However, Raper'® explained these zones on 
the basis of variations in the angulation of 
the x-ray beam rather than on the presence 
of pathology. Maden and Brudevold'’ have 
demonstrated that the radiolucent zones at 
the cervical areas of teeth may be explained 
on differences in morphology, angulation 
of the x-ray beam, and the height of the 


alveolar crest. 


Réchert!* 


cium in different areas of the cementum of 


studied the amount of cal- 
rhesus monkeys, using a spectroscopic tech- 
nic and found no significant differences 
among teeth or in different areas of a single 
tooth. The periodontal condition of the 


teeth, how ever, Was not reported. 


Stones'” reported that acellular ce- 


mentum, in which Sharpey’s fibers are 


calcified was impermeable to dyes. Bartel- 


stone*”) and Wainwright"! observed that 


radioactive iodine could permeate  ce- 
mentum and dentin, and they concluded 
that cementum exposed to a_ periodontal 
pocket and the underlying dentin were 
more permeable than cementum ftom areas 


adjacent to a normal periodontal ligament. 


Kronfeld** and Thoma and Goldman** 
have suggested that the inflammation asso- 
ciated with periodontal pockets is the 
cause of cemental changes such as resorp- 


Wein- 


examined sections of material ob- 


tion. More recently, Henry and 


mann"! 


tained at autopsy and found that there 
were no resorptive changes in cementum 
with inflammation 


which were associated 


adjacent to periodontal pockets, granu- 


lomas, or cysts. 


Harvey and Zander” studied extracted 
teeth and observed that teeth with perio- 
dontal disease showed three times more re- 
sorption of root surface than normal teeth. 
The areas of increased resorption occurred 
most often in the apical one-third of the 
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roots of the teeth. This indicated that ce- 
mental resorption was not entirely due to 


inflammation. 


Zander and Hiirzeler“® studied the 
thickness of cementum and showed that 
thickness varied directly with the age of 
the tooth in a straight line relationship, 
having an average thickness of 0.1 mm. 
at age 20 and increasing to 0.2 mm. at age 
ys 

There is a paucity of information on 
hardness values for cementum. Hodge 
McKay*' used a scratch test and reported 
that cementum had a mean range of 85 to 
90 Bierbaum hardness numbers. More re- 
cently, Ichiro* using a Vickers hardness 
tester, observed mean hardness values for 
adult human cementum to range from 14 
to 21 diamond pyramid hardness numbers. 


No the 


anatomical location or periodontal condi- 


data were presented regarding 


tion of the teeth studied. 
The microhardness of dentin has been 


different 
1,27-30 PY nee a. I rd " ral . 
tors. owever, micronaraness vaiues 


studied by several investiga- 
for peripheral dentin, which lies imme- 
diately beneath the cementum, have not 
been reported. Emslie and Stack! investi- 
the of 


normal teeth and teeth with periodontal 


gated microhardness dentin in 


disease. 


Martens, Bradford, and Frank,"' after 
reviewing the literature, concluded that 
transparent dentin may be hypercalcified 
and/or hypocalcified. The transparent den- 
tin may be produced by age and matura- 
tion changes which result in a calcific 
material replacing the originally soft con- 
tent of the dentinal tubules. Nalbandin*” 
found that electronmicrographs of decalci- 
fied sections of dentin from sclerosed and 
transparent roots suggested the presence 
of a highly acid soluble zone in the peri- 
tubular regions of the dentin. Microradio- 
graphs of extracted teeth were used to 
show that a high degree of tubular oblitera- 
due to mineral deposition, 


tion, dense 


occurred in transparent dentin. 
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The preceding brief review of studies 
involving the properties of cementum and 
dentin suggested that an investigation of 
the hardness of cementum and underlying 
of 


periodontal disease would yield information 


dentin normal teeth and teeth with 


concerning the condition of these tissues. 
Thus, it was felt that it might be possible 


the 


previously reported physical properties of 


to relate microhardness values to 
cementum and to the clinical procedures 


of root planing and scaling. 


METHODS AND MATERIALS 


Specimen Preparation, Freshly extracted 
teeth were obtained from patients along 
with biographical data and the depth of 
the periodontal pocket. Patients were se- 
lected on the basis of no previous history to 
scaling. Eighteen teeth were used inthis 
study, four of which were embedded di- 
rectly in casting plastic within 20 minutes 
after extraction. The remaining fourteen 
teeth were immersed and stored in neutral 
formalin until embedded in plastic. The 
teeth were sectioned, 


cast in plastic, 


ground, and stored in water as previously 
reported by Craig and Peyton.*" Storage in 
tap water, neutral formalin, or direct em- 
bedding into plastic had no apparent effect 


on microhardness of dentin and cementum. 


Either longitudinal or surface sections 
were prepared, as indicated in Figures 1 
and 2, respectively. Extended polishing of 
sections containing areas of different hard- 
ness, such as cementum and dentin, pro- 
the 
This problem was minimized by polishing 


duced sloping surfaces at junction. 


the sections for a maximum of 20 seconds 
on a polishing cloth using C-RO metal- 
lographic polishing compound. 


An 


u sed 


“MO” 
with a 


Microhardness 
Tukon 


Knoop diamond indenter. A 25 gram load 


Testing. 


hardness tester was 


and a 15 second contact time were used 
throughout the study. For purposes of 


standardization, several hardness values 


were determined each day for central 


crown or root dentin. Any variation in 


10 KHN prompted 


hardness from 65 
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ig. 1 Schematic drawing of a longitudinal section showing representative Kn 


| h oop hardness num 
bers for different areas of a tooth 
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a check of the equipment to eliminate me- 


chanically induced errors. Indentations 
were accepted on the basis of the proper 
long to short diagonal ratio and or the 
total of 1640 in- 


dentations were made into various locations 


observed symmetry. A 


of 26 sections of the 18 different teeth. 


Surface sections and longitudinal sec 
tions were prepared for several teeth. The 
microhardness of cementum was de- 
termined on the surface sections as well as 
the longitudinal sections. No difference 
was observed in the hardness of cementum 
from surface sections and_ longitudinal 
sections. Therefore, since longitudinal sec- 
tions were more satisfactory for testing 
purposes, all subsequent tests were per 


formed on longitudinal sections. 


The 


was discernible micro- 


Mic rosco pi Measurements. 


epi- 
thelial attachment 
scopically on some sections and the ad- 
jacent connective tissue attachment was 
easily distinguished in all sections. When 
the epithelial attachment was present on 
the root surface, it was used to delineate 
the exposed cementum from the unexposed 
cementum. 


Otherwise, the connective 


tissue attachment was used as a reference 
point. It may be argued that a discrepancy 
exists between epithelial and connective 
tissue attachment levels. Some pockets 
were very deep and one tooth had an 8 
mm. pocket. This distance greatly exceeds 
any possible length of an epithelial attach- 


ment. 


RESULTS 


Cementum. A comparison of micro- 
hardness of surface cementum and _sec- 
tioned cementum is shown in Table I. 


Tooth A', which was sectioned longitudi- 
nally, had similar hardness readings for 
comparable areas to that of tooth A* 
Figures 1 and 2 also show that no differ- 
observed between the micro- 


ence Was 


hardness of surface and sectioned ce- 


mentum. 


The microhardness values for cementum 
of all teeth studied are listed in Table II. 


THE JOURNAL OF PFRIODONTOLOGY 








dentin 


89 





59 
ite) 9 
62 
calculus —_ 64 
9 
67 
ementum — 
75 
62 32 
| 33 
39 
level of 
attachment 6 40 
6 
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non-secthioned root ! 
\ mbedded m plastic i] 
Fig. 2.) Sehematice drawing of a surface section 
showing representative Knoop hardness num 


bers in the surface of cementum 


The data indicate that exposed and unex- 
posed cementum are of equal hardness. For 
all teeth the mean KHN was 39.6 (066.1) 
(05.3) 


2 


for unexposed cementum and 39.3 
for exposed cementum. Closer analysis of 
Table Il shows that even though there is a 
KHN between ex- 


posed and unexposed cementum on tooth 


variation as great as 


0' the level of significance is approximately 
30°,, and therefore, in this most favorable 
case there is essentially no indication of a 
difference between the hardness of exposed 
and unexposed cementum. The indenta- 
tions shown in Figure 3 also illustrate that 
no measurable difference was observed in 
the microhardness of exposed and unex- 
posed cementum. 


The values in Table II also suggest that 
there was no trend in hardness with re- 
spect to the age of the patient or to the 
depth of the periodontal pocket. 


Extremely wide variations in hardness 
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TABLE | 


Comparison of KHN for Surface Cementum and Longitudinally Sectioned Cementum 


l ‘nexpo sed Cementum 


Pre paration al No. 
Specimen KHN Read. 

Sectioned (A! 40 13 

Surface (A? 7 2 


were observed among different locations of 
the same tissue of the same tooth. Some 
teeth, however, showed little variation in 
hardness among different locations. These 
variations account for the large standard 
deviations reported for some teeth and low 
standard deviations for other teeth. The 
nature or cause for the variation in hard- 
ness was not evident from the results of 


this study. 


In some teeth the cementum was sufh- 
ciently thick so that several indentations 
could be placed between the surface of the 
cementum and the cementum-dentin junc- 
tion. Microhardness values for outer and 
teeth are listed in 
KHN for outer ce- 
(66) and for inner ce- 

(67). The 


means is not 


inner cementum of 8 


Table 


mentum 


Il. The mean 
was 41 
was 39 


mentum difference 


between the statistically 
significant, and therefore, outer and inner 
cementum are not different in hardness 
apart from the normal wide variations in 


hardness found 


throughout cementum. 
This conclusion is illustrated by Figure 4 
which shows Knoop indentations in outer 
and inner cementum. 

There was a marked variation in the 
thickness of cementum among the differ- 
ent areas of the root. There appeared to 
be a general increase in thickness near the 
apex of all the teeth studied. Except for 
the extremely thin cementum (in some 
near the 


cemento-enamel junction, the cementum 


instances less than 4 microns) 


covering most of the root was fairly uni- 
form in thickness, varying from 15 to 30 
microns. Near the apex, the cementum 


became markedly thicker and increased to 


Exposed Cementum 


Std. No. Std. 
Dev. KHN Read. Dev. 
5.6 36 10 5.9 
6.2 36 9 5 


approximately 150 microns. 


A difference in elastic recovery was ob- 
served between cementum and dentin. In- 
dentations placed in cementum were nearly 
obliterated by elastic recovery within sev- 
eral hours, while indentations placed in 
dentin remained nearly intact for at least 
six months. 


Dentin. The microhardness of peripheral 
dentin under cementum and enamel, cen- 
tral root and crown dentin, and apical 
transparent dentin are reported in Table 
Ill. A limited number of hardness values 


are also reported for calculus. 


The dentin, excluding peripheral root 
and crown dentin, was found to have a 
mean KHN of 69 (67). 


called cent ral root 


This dentin is 
and crown dentin to 
distinguish it from peripheral dentin which 
had different hardness values. 


The mean KHN for a narrow band of 
peripheral dentin between the central root 
and the This 
peripheral dentin 
varied from 60 to 130 microns in thick- 
ness and in general measured approximately 
100 microns. The soft peripheral dentin 
was found in all teeth and as illustrated 
in Figure 1 had a comparable hardness to 
the adjacent cementum. 


dentin cementum was 38. 


narrow band of. soft 


Peripheral dentin immediately under- 
neath the enamel generally was softer than 
central coronal dentin. The mean KHN 
for peripheral crown dentin was 61. The 
peripheral dentin covered by enamel was 
much harder than that covered by ce- 
mentum. This change in hardness of den- 
tin under cementum and of dentin under 
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TABLI 
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I 


Microhardness Values for Cementum 


= Ss 5 Zi FS 
< As < YS SA 
A! 5 Fle 55 40 4.6 
2 te £5 py. 37 5.6 
B! 4.5 6] 27 3.7 
B? 4.0 6] 32 2.4 
( 6.0 61 32 
D 0.0 30 40 
I 0.0 25 50 
F 0.0 50 34 
G 0.0 3] 32 
H 6.5 6] 36 3.8 
['* 2% 36 a4 3.3 
faa 3.0 36 38 4.6 
Yi 3.5 52 43 2.8 
Ls ao 52 35 5.6 
a 5.0 §2 42 3.0 
K2* 2a 52 33 3.2 
L! 8.0 22 43 2.0 
L? 4.5 Ez 42 a3 
M 1.0 40 43 6.5 
N! : 40 42 5 
N? 1.0 40 7 7.8 
©! 5.0 46 49 6.0 
©” 4.5 46 49 6.0 
P 7.0 46 50 3.0 
Q 0.5 33 44 8.0 
R 25 55 38 53 
Mean 39.6 6.1] 
Std. 
Dev. 


Specimens were embedded directly in plastic; 


enamel is shown in Fig. 1, where the peri- 
pheral dentin changes from 32 to 34 under 
cementum to 5S to 66 under enamel. In- 
dentations in the peripheral dentin near 
the cemento-enamel junction are shown in 
Figure 5, as well as indentations in central 
crown and root dentin. The sizes of the 
indentations clearly show that the periph- 


eral dentin under cementum is softer than 


> Ze PS = ZE ZS 
2 “8S 6&8 2 ¥S ¥S 
16 36 51 29 42 37 
19 36 4.2 9 
9 29 8.0 13 
9 32 z.3 7 
27 28 2.4 10 32 34 
26 
5 
13 
20 
14 38 3.8 18 
18 39 3.6 16 4] 42 
25 42 5.6 14 
19 40 6.1 13 
20 43 2.1 9 
8 37 4.4 38 42 43 
4 33 1.2 34 
7 44 » ae 20 
6 47 3.9 16 
45 47 LZ 6 35 46 
20 45 5.9 29 
49 40 2.6 6 3] 39 
4 42 2.4 16 
7 4 17 =F 8 4 
4 48 §1 #14 
52 38 7.0 5 
7 37 4.] 16 40) 4] 
39.3 5.3 41.0 39.4 
5.6 6.5 
remaining teeth stored n formalin. 
dentin underlying enamel, and_ central 


crown and root dentin. 

A limited number of indentations were 
placed in the peripheral dentin, adjacent 
to the pulp. The hardness values which 
were obtained indicated a soft zone of den- 
tin near the pulp. The Knoop hardness of 
peripheral pulpal dentin was 10 to 15 
KHN 


dentin. 


less than central crown and root 
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Fig. 38. Knoop indentations in) cementum, C, 
and dentin, I. The epithelial attachment is at A 
The indentations show no difference in hard 
ness between exposed and unexposed cementum 


(10N) 


Transparent dentin in the apical one- 
third of the roots of some teeth were ob- 
served to be much softer than normal- 
appearing dentin of the same tooth. The 
transparent dentin had a range of KHN’s 
from 40 to 47. These values are abnormally 
low when compared to the mean value of 
69 KHN for central crown and _ root 
dentin. 


Transparent dentin occurred in teeth 
from patients older than 50 years of age, 
except one. In this instance, the patient 
was 33 years of age, but the tooth was a 
lower incisor which had gingival recession 
halfway down the root, with a further 
detachment and pocket formation extend- 
ing to within 1.5 mm. of the apex of the 
tooth. The tooth also was in traumatic 


occlusion. 


Calculus. Calculus was attached to four 
teeth in sufficient quantity to permit 
hardness indentations. A mean KHN of 
86 (04) for calculus is reported in Table 
Il. Individual readings showed a wide 
variation from 64 to 110 KHN. Since 
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ar 


Fig. 4 Knoop indentations in cementum, C, 
and dentin, I). The indentations show no differ 
ence in hardness of inner and outer cementum, 
and no difference between cementum and outer 
peripheral dentin. The dentin was transparent 
in this area and had a KHN of 48 (180X). 


areas of uncalcified matrix were present 
within the calculus, care was taken to se- 
lect areas which were calcified and large 
enough to contain the entire indentation. 
Readings in the soft matrix areas were 
valueless since an adequate indentation for 
measurement could not be obtained. 


DISCUSSION OF RESULTS 


Comparison of the Knoop hardness 
values of cementum with other previously 
reported microhardness values is difficult 
since different testing devices and units of 
measurement were used. Hodge and 
McKay”! found cementum to have a value 
of 85 to 90 Bierbaum hardness numbers 
but a comparison is not possible since 
these numbers were obtained by a scratch 
test. Ichiro” used a Vickers hardness tester 
and reported values for cementum from 
14 to 21 diamond pyramid hardness num- 
bers (DPH). Generally, Vickers and 
Knoop hardness numbers agree quite well 
and the lower values obtained by Ichiro 
are difficult to reconcile with the mean 
KHN of 39 which was obtained in the 
present study. 


The mean KHN of 39.3 (066.1) for 
unexposed cementum compared to 39.6 
(65.3) for exposed cementum indicated 
that the microhardness was unaltered by 
exposure to a periodontal pocket or by ex- 
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posure following gingival recession. 


Inner cementum was not different in 


hardness from outer cementum based on 
mean values of 39 and 41 KHN’s respec- 
tively. In some instances inner cementum 
was found to be than 


softer outer ce- 


mentum and in other cases the reverse 
situation occurred. This may be explained 
by noting the normal variation in hard- 
ness found in all areas of cementum and 
by recalling that acellular and cellular ce- 
mentum are not constant in location but 
alternate from inner to outer in a random 


arrangement.”* 


The Riffle,?: 19. 14.15 


cervical areas of teeth were grossly soft 


findings of that 
when exposed to periodontal disease, are 
dificult to reconcile with the microhard- 
ness values of the present study. Riffle ob- 
served hardness by resistance to abrasion 
while the current study used a standard 
microindentation hardness procedure. Al- 
though hardness results cannot be com- 
pared strictly with abrasion values, some 


degree of correlation usually exists. 


The microhardness values for cementum 
tend to confirm the findings of Maden 
and Brudevold,'* and Raper,'® that radio- 
lucent zones in the cervical areas of teeth 
were actually artifacts. The results of the 
present study also substantiate the obser- 
vation of Réchert!* that the calcium con- 
tent of cementum did not vary from one 
area to another. The increased permeabil- 
ity of exposed cementum, reported by Bar- 


telstone*” and Wainwright,”! is difficult to 


interpret in light of the present study. 


It is apparent that even though clini- 
cians have long maintained that cementum 
which is exposed to periodontal pockets is 
soft, the results of the present microhard- 
ness studies of cementum seem to dispute 
this contention. 


The results of the present investigation 
and those of Craig, Gehring, and Peyton*” 
that the 
must be described in terms of the location 


in dentin, The hardness of central root 


show microhardness of dentin 
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Fig. 5. Enamel, FE, cemento-enamel junction, C 
EK, cementum, C, and dentin, DPD, are pietured 
The indentations show the softer peripheral 


dentin covered by enamel and cementum, and 
the abrupt change in hardness of dentin at the 
cemento-enamel junction (150X). 


and crown dentin of 69 (67) KHN is in 
good agreement with the value of 68 + 
3 KHN found by Craig and Peyton.~" 
Both of these studies found peripheral den- 
tin under enamel to be softer than central 
root and crown dentin, although the pres- 
ent investigation recorded a mean differ- 
ence of 8 KHN compared to a difference 
of 15 KHN in the former study. 


Peripheral dentin under cementum was 
much softer than central root and crown 
dentin. Actually, there is no difference in 
hardness between cementum and_periph- 
eral root dentin as indicated by the mean 
value of 39 KHN for cementum and 38 
for peripheral root dentin. The presence 
of this softer zone of dentin, which was 
found to be approximately 100+30 mi- 
crons in width, has not been reported pre- 
viously. This zone may be associated with 
the granular layer of Tomes. Peripheral 
cemento-enamel 


dentin at the junction 


showed an abrupt change in hardness, 


being approximately 38 KHN under ce- 
mentum and 61 KHN under enamel. The 





MICROHARDNESS 


Page 121 


TaBLe III 


Microhardness of Dentin and Calculus 
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reason for this dramatic change in hard- 
ness at the cemento-enamel junction was 
not apparent from the data of this study. 


Transparent dentin in the apical one- 
third of a root with periodontal disease 
was much softer than normal-appearing 
dentin in the same tooth. The difference 
in microhardness was approximately 25 
KHN. Transparent dentin has been de- 
scribed by Martens, Bradford, and Frank"! 
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1] 67 
9 68 47 
12 55 79 
6] 43.0 86.0 
3.0 4.2 


as being either hypercalcified or hypocal- 
cified. However, Nalbandin has reported 
transparent dentin to result from increased 
calcification as evidenced by a highly acid 
soluble peritubular region. As the tooth 
became more transparent, there was a si- 
number of 


multaneous dec rease in the 


tubules. It is difficult to reconcile the 


measured decrease in microhardness of 


transparent dentin in the present study 
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with the observed increase in calcification 
of Nalbandin’s study. 


The observed cementum _ thickness 
ranged from 5 to 150 microns. Most of 
the cementum was from 15 to 30 microns 
thick except for the extremely thin cer- 
vical area and the thicker apical area. 
These values tend to show cementum to 
be thinner than reported by Zander and 
Hiirzeler.7® 

No difference in dentin hardness was 
observed resulting from periodontal dis- 
ease. Emslie and Stack! reported a differ- 
ence in hardness of peripheral dentin near 
the pulp which was caused by periodontal 
disease. However, the microhardness dif- 
ference which they reported was very 
small considering the normal wide varia- 
tions observed in dentin in this and other 
studies.2":7"8" This wide variation in 
values was not reported by Emslie and 
Stack. 


The limited measurements on the hard- 
ness of calculus indicate that this material 
is somewhat harder than dentin and much 
harder than cementum. The average value 
of 86 KHN for calculus when compared 
to 39 KHN for cementum may explain 
why root hypersensitivity exists following 
periodontal treatment. In attempting to 
remove the hard calculus, the soft cemen- 
tum and peripheral dentin perhaps are re- 
moved. This would very likely be the case 
if root planing were carried out as a 
clinical procedure with the intent of 
achieving a hard root surface since the 
roots of all teeth are relatively soft through 
the entire cementum and into the dentin 
to an average depth of 100 microns. Thus, 
the long standing clinical concept that the 
“soft” outer cementum must be planed 


away needs further evaluation. 


All cementum is softer than calculus, 
enamel, and central crown and root dentin. 
However, the hardness of cementum is ap- 
parently not changed prior to a disease 
process as proposed by Gottlieb,** or fol- 
lowing exposure to a periodontal pocket as 


thought by many clinicians since exposed 
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and unexposed cementum are of equal 


hardness. 
SUMMARY 


1. No difference was found in the hard- 
ness of cementum which was exposed to 
a periodontal pocket compared to unex- 


posed cementum. 


2. Cementum was’ found to have an 
average hardness of 40 KEIN compared to 
central crown and root dentin of 69 KHN. 


3. No difference was observed in hard- 


ness between inner and outer cementum. 


4. A narrow peripheral band of dentin 
underneath cementum had a comparable 
hardness to cementum and was much 


softer than the adjacent central dentin. 


§. Peripheral dentin underneath enamel 


was softer than the central coronal dentin. 


6. There was an immediate and dra- 
matic change in hardness at the cemento- 
enamel junction with peripheral dentin 
covered by enamel being harder than pe- 


ripheral dentin covered by cementum. 


7. Central crown dentin had the same 


hardness as central root dentin. 


8. Peripheral dentin near the pulp was 


softer than central root and crown dentin. 


9. Transparent root dentin, as it oc- 
curred in the apical one-third of roots of 
some teeth, was softer than central root 


and crown dentin. 


10. Preliminary measurements indicated 
that calculus was much harder than ce- 


mentum and somewhat harder than dentin. 
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Comparative Study of Saline Packs and Astringent 





Packs 


in Reducing Depth of Periodontal Pockets* 


by James L. PapGett, b.p.s., M.s.D., Monroe, Louisiana 


HE application of medicaments to 
the gingival tissue for treatment of 
periodontal disease has been advo- 
cated for review of the 


many years. A 


literature shows that three types of pack- 
ing material have been used, parafhin wax 
base, powder and liquid mix, cotton twists 
with medicinal 


saturated agents. 


In 1933, Box’ discussed the use of “Dunlop wax” 
in treatment of periodontal pockets. Softened wax 
was injected into the pockets not exceeding 4.0 mm. 
and allowed to remain two to three days. The wax 
was then removed and scaling procedures performed. 
The advantages for this procedure were cited; re 
duction of the edematous hyperplastic tissue by 
pressure, and improved access into the periodontal 
distention of the 


pockets tor scaling purposes by 


pocket wall due to packing. 
The powder and liquid type of pack is used as an 
important adjunct in conservative periodontal pro 


Many 


Basically the 


cedures and as a post surgical dressing. Varia 


tions of formulae can be found 
powder its a mixture of zinc oxide and rosin and the 
liquid is composed of eugenol and a bland oil. The 
technique and advantage of this type of pack when 
used in treatment of edematous hyperplastic gingi 
vitis are essentially the same as described in the use 


of parafhn wax packs. 


The third type of pack, cotton twists saturated 


with medicinal agents, differs somewhat from the 
other two types in the therapeutics involved. This 
pack note only employs the use of pressure but also 
used the chemical action of drugs in reducing edem 
hyperplastic Clinicians‘ listed 


tous gingivitis. 


various drugs used that may be escharotic or as 
tringent, depending on the drug concentration. A 
tew such drugs are zinc chloride, phenol, trichloro 
acetic acid, iodine and glycerine, silver nitrate and 


tannic acid. 


Lundquist’ described a method of treating edema 


tous hyperplastic gingivitis that involved scaling 
the teeth and placing of zinc chloride packs and 
supportive massage. After scaling the teeth, 1 tew 
strands of cotton dipped into an 8% aqueous solu 
tion of zinc chloride were packed into the perio- 
dontal pocket completely around the teeth until the 


tissues blanched and became anemic The pac ks were 


Summary of a thesis submitted in partial ful- 
fillment of the requirements of Northwestern Uni 
for the degree of Master of Science In Den 
Degree June 15, 
Marjorie Houston, D.D.S., M.S 


versity 


tistry. conferred 1959. Research 


directed by 


allowed to remain in place for 15 to 20 minutes. 


Che process was repeated at 10 day intervals for 
two subsequent appointments. After the third sit- 
ting, the scaling and packing procedures would have 
removed the irritational causes of gingivitis and the 
previously edematous gingiva would have been re 
duced to its normal contour. Lundquist explained 
that it was the mechanical pressure of the pack 
together with the astringent action of the drug that 
brought about changes in the inflamed tissue. He 
support to the action of 
Drinker 


that inflammation was 


mechanical pressure 
and Yoffey." He said 


characterized by 


gave 
by citing Menkin, 
capillary 
changes; that is, dilation and deformation of the 
vessels and an extravascular infiltration of cellular 
elements and blood proteins into the inflamed tissues. 


| blood 


the lymphatics an outside force was necessary. This 


» return such elements to the vessels via 


could be accomplished by pressure packs and 


massage, 
The zine chloride element of the pack described 


by Lundquist’ contributes a chemical astringent 


action on the inflamed tissue. The salts of zine, 


principally zine sulfate and zine chloride, may act 


as astringents, mild antiseptics or corrosives. They 


owe their action to the ability of the zinc ion to 


precipitate protein. According to Sollman,” metallic 


salts such as zine chloride combine with protein 


material to form more or less insoluble compounds. 
When the precipitation compound is insoluble, pene 
tration into the tissue is not deep and astringent 


action results. Harrow and Mazur'’’ stated that pro- 


teins are precipitated by the salts of heavy metals 


such as zine chloride to form zine proteinate. 


Dobbs’~ explained that when zinc chloride is 


ipplied to the mucous membrane it forms a thin 


skin-like protective film which 1s composed of the 
precipitated protein material from fibrogenous and 


albuminous substances. Dobbs also explained that 


the astringent action of zine chloride manifests 


itself in a combination of four definite ways, by 


contracting the muscular coat ot small vessels, by 
condensing connective tissue, by diminishing secre 
tion and exudation, and by checking migration of 
leukocytes. He related these actions to the ability of 
the zine ion to precipitate protein. Diminishing of 


secretion, exudation and leukocytic infiltration re 


sults from precipitation of intercellular protein. 
Such a precipitation may occur among endothelial 
cells or in the ground substance which block the 


blood 


within the connective tissue is achieved by 


escape of serum and cells. Condensation 


reduc 


tion in the volume of protein component of con 


nective tissue by formation of zinc proteinates. 


Various solutions of zine chloride can be used 
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Marking the 


location of the gingival 


crest 


in oral therapeutics. \ 1:3000 aqueous solution ts 


recommended tor continuous use as a mouth wa h, 


while a 1:1000 solution is recommended for tem 


porary use only. Lundquist used an 8% aqueous 
solution for medicinal packs applied to edematous 
gingiva. In preparing any of these solutions a minute 
added. I he 
presence of the acid prevents the hydrolysis of zinc 


(ZnOHCL) or 


Ww hic h are 


amount of hy drochloric acid must be 


zine chloride 


(Zn2OCl.) 


chloride forming basic 


7ine oxychloride insoluble a} 


iwueous solution. 


In addition to an astringent action, dilute solu 


chloride exert a 
MacClintic,'’ 


vine chloride is a poor germicide and a feeble anti 


tions of metallic salts such as zine 


mild antiseptic action. According to 


septic, though a fair deodorant in concentrations of 


1:200 to 1:500. Zensser’s'” text classified zine chlor 
ide as a weak protoplasmic poison. In this instance 
action of the zin€é ton was the 


Dobbs 


cellular proteins behave as enzymes or coenzymes in 


the precipitation 


eflective mechanism. explained that some 


metabolic reactions necessary for the vitality of 


bacterial cells. Thus, any inactivation of these SVS 


tems by 


protein precipitation would alter vital cell 


processes causing a resultant bacteriostasis. 


The purpose of this investigation is to 


study and compare the action of an 
astringent pack against the action of a 


saline pack under the following conditions: 


1. In cases of edematous hyperplastic 
gingivitis associated with upper and lower 
anterior teeth. 


2. Using cotton twists saturated in 8% 


aqueous solution of zinc chloride as the 
astringent pack. 

3. Using cotton twists saturated in 
sterile physiological saline solution as the 


saline pack. 
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Fig. 2. 
incisal edge, 
the pocket 


Metal strip showing the location of the 
gingival crest, and the bottom of 


METHODS AND MATERIALS 


Twenty-eight patients with edematous 
hyperplastic gingivitis were selected for 
this experiment. The areas of the experi- 
ment were confined to the anterior region 
of the upper and lower dental arches. The 
procedures performed on the selected areas 


were of the following types: 
1. Treatment 
a. Scaling of the teeth. 


b. Placement of a cotton twist pack 
saturated in an 8‘,¢ aqueous solution of 
zine chloride into the periodontal pockets 
of the right side of the upper and lower 
arches (treated area) for twenty minutes. 
Note Figure 3. 


c. Placement of a cotton twist pres- 
sure pack saturated in a physiological saline 
solution into the periodontal pockets of the 
left side of 


twenty minutes. 


arches (control area) for 


2. Measurements: To observe the effect 
of treatment on the periodontal pockets, a 
tooth and its surrounding gingiva from the 
upper and lower treated area were chosen, 
as well as the corresponding teeth and tis- 
sues from the control side. Narrow nickel 
alloy strips were inserted into the perio- 
dontal pockets in order to determine pocket 
depth. At each visit measurements of the 
position of the gingival margin and the 
bottom of the periodontal pocket were re- 
corded on the labial and one proximal aspect 
of the teeth chosen. A point on the incisal 
edge of the tooth was used as a relative 
point of measurement. Note Figure 1 and 


>] 
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3. Radiographs: Radiographs of the 


teeth were taken with the metal strips 
against a proximal surface and extending 
to the bottom of the periodontal pocket. 


Note Figure 4. 


The order of these procedures were as 


follows: 


Visit | 
Scaling, Measurements, Radiographs. 


Visits 2, 3,4 


Pack application and Measurements. 


Visit J 
Measurements and Radiographs. 


RESULTS AND DISCUSSION 


The findings derived from the investi- 
gation can be considered in the following 


phases: 


1. The change in the location of the 
crest of the gingival margin following a 
single scaling of the teeth and following a 


series of three gingival pack treatments. 


2. The change in the location of the 


bottom of the pocket following a single 
scaling procedure and following a series of 


three gingival pack treatments. 


> 


3. The change in the depth of the 
periodontal pocket due to the combined 
effects of No. 1 and No. 2 above. 


The following terms will be used: 


Treat—refers to the tissues to which 
cotton packs saturated with 8‘; aqueous 


solution of zinc chloride had been applied. 


Control—refers to the tissues to 
which cotton packs saturated with physio 


logic saline solution had been applied. 
Favorable response—refers to either: 


a. Apical shift in the location of the 
crest of the gingival margin. 


b. A coronal shift in the location of 
the bottom of the pocket. 


The following is a discussion of the re 
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Zine chloride 


Fig. 3 
blanching of the tissue 


packs in place causing 


sults of a group of sixteen patients sub 


jected to the procedures described. 


The results are not fully significant until 
they are analyzed separately according to 
the procedures performed. The effect of 2 
single scaling on the gingival margin is 
shown in Table IA, a to b. In these cases 
the 


there was no significance in terms 


“treat” and “control” since scaling pro- 
cedures were attempted with equal thor- 
oughness. It may be significant that in 
both labial and proximal aspects of the 
periodontal pockets there was significantly } 
more apical shift in the crest of the gingi- 
val margin of the upper arch following a 
single scaling procedure than there was in 
the corresponding pockets of the lower 
arch. It is evident that scaling helps to 
reduce gingival inflammation by removing 
irritation. However, there 


the cause of 


should be some additional influence to ex } 





Fig. 4 


to bottom of 


Radiograph of 
pocket 


strip inserted 
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plain the consistent difference in the re- 
sponse to scaling in the upper and lower 
arches. One factor that is different is that 
the of 
pockets of the upper arch were less than 
(Re Table mr). 
that 


original depth the periodontal 


those of the lower arch 


This indirectly indicates the total 


amount of inflamed tissue is less in the 
upper arch and the processes that bring 
about resolution of the inflammation may 
be more effective in a shorter period of 
time in the upper arch than in the lower 
arch after a single scaling procedure. This 
action would be reflected by more apical 
shift in the location of the crest of the 
gingival margin in the upper arch than in 


the lower arch. 


The changes that occurred in the loca 
tion of the crest of the gingival margin, 
following the three visits when gingival 
packs were applied to the periodontal 
pockets, denote the influence that zinc 
chloride and pressure had on reducing in- 
flammation. In both the labial and proximal 


aspects there was: 


1. more favorable response in the lower 


treated area than the upper treated area. 


2. slightly more favorable response in 
the treated area than the control area (Re 


Table IA, b to e; Table IB, b to e). 


The significance of the difference in No. 
| above may be related to the amount of 
inflamed tissue involved. Periodontal pock- 
ets with more inflamed tissue have a greater 
potential to show more pocket reduction 
with adequate treatment over a prolonged 
period of time than pockets with less in- 
flamed tissue. The same may be said by 
simply stating that deep periodontal pock- 
ets which respond favorably to treatment 
have the potential ability to show more 
actual apical shift in the location of the 
crest of the gingival margin than the more 
shallow pockets treated similarly. This ex- 
planation becomes logical when applied to 
the results in No. 1 above. 


From No. 2 


that in addition to the mechanical pressure 


above, it can be concluded 


of the pack, the astringent action of the 
zinc chloride produced a more favorable 
response than the packs containing physio- 
logic saline solution. 


By correlating Table IC with graphs 1 


and 2 the relationship between pocket 
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depth and favorable response becomes sig- 
nificant as influenced by scaling and a 


series of three gingival packs. 


Another important consideration is the 
change that occurred in the location of the 
bottom of the pocket as influenced by a 
single scaling procedure and_ gingival 
packs. On the labial aspect the procedures 
of scaling and packing resulted in a slight 
coronal shift of the bottom of the pocket. 
The pockets on the labial were shallow and 
access for scaling procedures were favor- 
able. Therefore, removal of calculus ad- 
herent to the tooth surface was thorough 
and consequently, the action of the pack- 
ing could have allowed the coronal shift of 
(1) “re- 
attachment” of the epithelial attachment 


the bottom of the pocket by 


apparatus in a coronal direction, (2) closer 
adaptation of the pocket wall by reduction 
of edema and tightening of gingival perio- 
dontal fibers, especially the circumferential 
fibers, thus giving the impression of a 
coronal shift in the location of the bottom 
of the pocket. 


On the proximal aspect the procedures 
of scaling and packing resulted in a slight 
tendency toward an apical shift in the 
bottom of the pocket. Here the pockets 
were deeper and involved more inflamed 
tissue than on the labial aspect. It is pos- 


sible that under such conditions scaling 


{Bl Al 
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was not as thorough and also that the 


epithelial attachment at the bottom of the 
pocket was subjected more to separation 
from the tooth surface. If some minute in- 
flammatory elements such as calculus re- 
bottom of the 
pocket, then the mechanical pressure of 
the pack may have acted adversely only at 
the bottom of the pocket resulting in a 
very slight apical shift of the location of 
the bottom of the pocket. It should be 
noted that, in any case, the amount of 
apical or coronal shift in the bottom of the 
pocket was very slight, usually not over 
0.10 mm. 


mained localized at the 


Table II expresses the relative influence 
of scaling (A); the application of packs 
(B) separately and in combination (C) in 
producing an apical shift in the location of 
the crest of the gingival margin. It also 
expresses the influence of both scaling and 
packs on the location of the bottom of the 
pocket (D). In (D) a negative percentile 
indicates an apical shift. In (C) a percen- 
tile in excess of 100% indicates an apical 
shift in the location of the crest of the 
gingival margin which not only compen- 
sated for the apical shift of the bottom of 
the pocket, but also resulted in an over-all 
reduction of the periodontal pocket. From 
this table it can be seen that all pockets 
treated were reduced. Table IIE shows that 


the greatest relative success of the total 
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treatment of both scaling and packing in 
establishment of a 1.5 mm. sulcus occurred 
in the periodontal pockets which were less 
than 3.0 mm. These findings indicate that 
when the pocket depth is from 3.0 mm. 
to 5.0 mm. reduction of the pocket to 1.5 
than 50% 


mm. or less tend to be less 


successful. 


Radiographic comparison of the change 
in the location of the bottom of the pocket, 
before and after treatment, could not be 
evaluated with the necessary critical ob- 
servation. The factors of minute measure- 
ments involved and experimental error 
negated the significance of relating two 
sets of radiographs of the same object to a 
common entity. 


SUMMARY 


After tabulation and analysis of the 
findings the following conclusions were 


made: 


1. Both scaling procedures and appli- 
cation of pressure and astringent packs 
played a part in reducing the depth of the 
periodontal pocket in edematous hyper- 
plastic gingivitis of the anterior region in 
the upper The 


role of each in shifting the crest of the 


and lower dental arches. 


gingival margin in an apical direction can 


be listed: 


a. A 


more effective in causing an apical shift in 


single scaling procedure was 
the crest of the gingival margin of shallow 
pockets than of deeper pockets in the same 


relative area. 


b. A series of treatments using either 
pressure packs containing saline, or astrin- 
gent packs containing zinc chloride, re- 
sulted in more actual apical shift of the 


crest of the gingival margin in moderately 
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deep periodontal pockets rather than in 


more shallow pockets of the same area. 


c. A cotton astringent pack contain- 
ing 8% aqueous solution of zine chloride 
was slightly more effective in causing an 
apical shift in the crest of the gingival 
margin than a cotton pressure pack con- 
taining physiologic saline solution in any 
area of the anterior region of the dental 


a rches. 


2. Scaling procedures and application 


of pressure packs, regardless of the astrin- 
gent nature, caused a slight shift (not more 
than an average of 0.18 mm.) in the loca- 
tion of the bottom of the periodontal 


pocket in the following manner: 


a. Scaling and packing procedures 
tended to cause a slight coronal shift in the 
bottom of shallow pockets where access 


into the pocket was favorable. 


b. Scaling and packing procedures in 
deep pockets where access was not favor- 
able resulted in a slight apical shift of the 
bottom of the pocket. 


3. Treatment of all pockets resulted in 


reduction of pocket depth as follows: 


a. Those cases which showed a coronal 
shift in the bottom of the pocket also 
showed an apical shift in the crest of the 
gingival margin. 


b. Those cases which showed an 
apical shift in the bottom of the pocket 
also showed adequate apical shift of the 
crest of the gingival margin to compensate 
for the unfavorable change of the location 


of the bottom of the pocket. 


4. Radiographic evidence of change in 
the location of the bottom of the pocket 
after five weeks of treatment is extremely 


difficult to ascertain. 











The Effect of Highly Concentrated Solutions of Stannous Fluoride 
on Human Gingival Tissue 


by Rosert P. SwieETERMAN, JoseEPH C. MUHLER, AND HENRy M. SWENSON, 
Indianapolis, Indiana 


HE use of topical fluoride treatments 

as an anticariogenic agent has greatly 

increased during the past two years.* 
This is a result of many factors, but prob- 
ably one of the most important is the 
greater utility of stannous fluoride over 
sodium fluoride. For example, while sodium 
fluoride was effective only in children, 
stannous fluoride has been found to be ef- 
fective in adults! as well as children whose 
teeth have calcified while living in an 
optimal fluoride area.* Of even greater im- 
portance, however, is that fact that stan- 
nous fluoride involves only a single treat- 
ment in contrast to the four treatments 
required when sodium fluoride is used. Due 
to the increased utility of stannous fluoride 
and its frequent use in adults, more atten- 
tion should be given to the effect of stan- 
nous fluoride on gingival tissue with 
various types of pathology. No informa- 
tion is available concerning this subject 
except the work of Muhler* in which it 
was reported that in about 5 per cent of 
with 


t he cases t reated 


10%, 


either an 8% or 


solution of stannous fluoride, the 
peripheral portion of the interdental papilla 
was blanched if a gingivitis was present at 
the time of the topical application. Lal* 
studied the gingiva after topical applica- 
tion of sodium fluoride or sodium chloride, 
a slight shrinkage of the 


and reported 


superficial layers of epithelium, but histo- 


This study was supported in part by Grant No. 
LD-1142 from the Department of Health, Education, 
ind Welfare in School of 


Dentistry, Indianapolis, Indiana. 


Indiana University, 


Accurate estimates of the use of stannous flu- 


oride are available since Indiana University dis- 


tributes, gratis, samples of stannous fluoride to 


dentists for use in their preventive dentistry pro- 
grams. During 1959, for example, more than 15,000 


samples were distributed from this source alone. 


It is estimated that 25% of the dentists in the 
United States and 45% of the dentists in Canada 
adjunct 


are currently using stannous fluoride as an 


to their preventive dentistry programs. 


Page 


logic evaluation revealed no appreciable 


changes. 
METHOD AND MATERIALS 


Clinically evaluated normal and _perio- 
dontally involved gingival soft tissues were 
obtained from patients at the clinic of the 
Dental The 
patients were of both sexes, ranging in ages 


Indiana University School. 
from 18 to 69 years, and were equally di- 
vided between both the negro and caucasian 
races. Clinical and radiographic examina- 
tion in addition to a critical evaluation of 
the gingival soft tissue was made of each 
case and a diagnosis of the periodontal con- 
dition recorded. The various types of perio- 
dontal cases used in this study included 
gingivitis, periodontitis, periodontosis, and 
a single case of dilantin hyperplasia. 


A thorough dental prophylaxis was per- 
formed on each patient and Kodachrome 
photographs were taken so as to have 
permanent records for study. Application 
of either stannous fluoride, stannous chlo- 
ride, sodium fluoride, or sodium chloride, 
at concentrations ranging from 2 to 20 per 
cent were applied immediately. The tech- 
nique of topical application was identical 
to that described by Muhler,® except the 
teeth, 
treated with the respective solutions. The 


soft tissue, instead of the were 
solutions were applied with a sterile cotton 


applicator. 


After lightly drying the treated areas 
with warm air, a clinical examination was 
made of the gingiva and a second Koda- 
The 


areas were surgically removed with gingi- 


chrome photograph taken. treated 


vectomy knives and the tissue placed in 
10 per cent formalin. Tissue removals were 
accomplished at intervals of one to twenty- 
eight days following topical applications. 


A control group of ten patients whose 
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periodontal conditions were classified as 


normal, were also treated with stannous 
fluoride and included in this study. Of this 
group, four male patients with normal gin- 
giva had tissue specimens removed at inter- 
vals of three, four, five, and six days after 
stannous fluoride application. Six patients 
had tissue removed at seven, fourteen, 
twenty-one, and twenty-eight day inter- 


vals. 


- 


All tissues were sectioned at 7 microns, 


and stained in Harris’ hematoxylin and 


eosin, and mounted in Permount.* 
DATA AND DISCUSSION 


The data in this study are found in 
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the conclusions reported by Lal,” in which 
no gross changes in the gingival tissues 
were reported. In contrast to the studies of 
Lal,” the cases selected for this study con- 
sisted of various types of degrees of perio- 
dontal disease. Table 1 shows the effect of 
either a 2 or 4 per cent solution of sodium 
fluoride or a 15 per cent sodium chloride 
solution on the two types of gingival dis- 
eased tissues. Neither of these compounds 
produced any gross gingival changes. In 
contrast to these findings, the results in 
Tables 2 and 3 show that both stannous 
fluoride and stannous chloride result in gin- 
gival change ranging in severity from 
slight to heavy. These gingival changes are 
a function of the degree of gingival inflam- 


Tables 1 through 5 and Illustrations 1 . a | Boe! . 
7 1 TI i mation at the time the solution was applied. 
througn af. 1e results using sodium a c 
15 5 Tables 4 and 5 show that the use of a 20 
fluoride and sodium chloride corroborate : lat : ai 
per cent solution ot stannous t uoride ap- 
Sule Scimciic Compeny, er Lawn, Mew plied to normal gingival tissue does not re- 
Jersey sult in any noticeable gingival changes. 
Danie Il 
Effects of 10° Snf ( I ntally Involved Ging Soft 7 
Ane "eg — Reaction ail gg 
‘ Com I ue mation resent at f f Mage 
Patient : {res on 
lution und ¢ e La fz ptcas F pit Po {Ca 
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4tion 1mm tration 
47 i 3 l rat medium P P Pertodont 
4: 4 heavy P P Period 
] Snk voderat slight K K & S** Per 
63 Sni mild slight P Pp Pers 
§ ] Sol ] severe heavy P ! Gut 
36 I | ‘ slight P P Per 
53 ] ni 1 3 k moderate slight kK K Pertod 
5 J 31 l k mild slight P P Period t 
37 Sac] | Immediate severe medium P P Periodontitis 
38 Snt s Immediat mild heavy K K&S th extracced 
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GINGIVA: STANNOUS FLUORID! 


1. Immediately 


following topical application of 





Figure 1 
#% sodium fluoride solution to pathologic tissue. 
15% sodium chloride solution to pathologic tissue. 


Immediately following topical application of 
% Photomicrograph (0X) of gingival tissue 
sodium fthioride solution to pathologie tissue 
diately following topical application of 15% 


Illustration 1 shows the clinical effects 
of sodium fluoride and Illustration 2 the 
of 


tissue. Shrinkage of epithelial layers as re- 


effects sodium chloride on gingival 
ported by Lal® was not observed. Illustra- 
tion 3 shows the histologic effect of sodium 
fluoride on gingival tissue. There are no 
morphological nor histologic changes in 
the epithelium. Illustration 4 shows the 
effects of sodium chloride on the epithe- 


lium. No morphological changes are noted. 


Those patients who received topical ap- 
plications of either stannous fluoride or 
stannous chloride all demonstrated grossly 
a coating of the gingiva (Illustrations 5 
and 6) principally at the gingival crest 
if a gingival inflammation was present at 
the time of the topical treatment. This 
disappeared, however, within 24 hours in 


all cases. This coating varied in quantity 


sodium 


immediately following topical application of 4% 
Photomicrograph (1OX) of gingival tissue imme 
chloride solution to pathologie tissue. 


and severity with the amount of inflam- 
mation clinically present at the time of the 
topical application. It was white, shiny, 
and smooth in appearance. No ulceration 
nor sloughing of tissue was visible. All 
areas disappeared without incident or dis- 
comfort to the patient. It is of interest to 
note that one case of periodontosis which 
was included in this study did not show 
any coating after application of stannous 
fluoride. The reason for this is not known. 


The application of 10 per cent stannous 
7) shows the white 
coating located in the lower right cuspid 


chloride (Illustration 


area at the gingival margin in a patient 
with gingivitis. 

Illustration 8 demonstrates the effect of 
a 20 per cent stannous fluoride solution in 


a patient with moderately inflammed gin- 
gival tissue. There was no significant differ- 
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Figure 2 
+. Inflamed gingival tissue, periodontitis before topical application. 6. Case illustrated in No. 5 
immediately following topical application of 20% stannous tluoride solution. 7. Immediately fol 
lowing topical application of 10% stannous chloride, gingivitis. S. Photomicrograph (10X)) mod 
erately inflamed gingival tissue, immediately following application of 20° stannous fluoride 


solution 


ence in the degree of gingival reaction be 
tween the 10 per cent or 20 per cent stan 


nous fluoride solution. 


It is of interest to note that the gingival 
reaction present seemingly is due to the in- 
fluence of the stannous ion rather than the 
fluoride. This is not to be unexpected for 
stannous ion is a heavy metal belonging to 
a group of compounds long noted for their 
desquamatory effect on gingival tissue. Un- 
doubtedly, this is a result of the heavy 
metal precipitating a portion of the pro- 
tein in the less viable surface areas of the 
gingival tissue. However, other heavy 
metals may act also through a systemic 
mechanism by being absorbed by the blood 
with the anachoretic effect occurring at 
sites of inflammation in the oral cavity. 
Apparently stannous ion, as used in this 


study, does not act systemically, and the 


effect on the gingiva is strictly a local 
phenomenon. 
Sulphides are known to react’ with 


metals to produce a metal sulphide. Since 
there are bacteria which produce sulphides 
in the oral cavity, plus the fact that the 
dietary contains many sulphide containing 
foods (eggs, corn, beef, cheese) , these facts 
may contribute to the coating observed on 


the gingiva. 


Illustration 9 demonstrates the clinical 
effect of 10 per cent stannous fluoride on 
normal gingival tissue. The effect of 20 
per cent stannous fluoride on normal gin- 
10) the 


white coating observed in the upper right 


giva (Illustration is shown by 


cuspid-bicuspid area. 


Shapiro et al.‘ reported on a single papil- 


lary biopsy following the topical applica- 
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Diagnosis 
of Case 


Periodontitis 
Periodontitis 
Periodontitis 
Periodontosis 
Periodontitis 
Periodontitis 
Periodontitis 
Periodontitis 
tooth extracted 
Periodontitis 
Periodontitis 


Periodontosis 


Periodontitis 
Periodontitis 
Dilatin Hyperplasia 
Periodontitis 
Periodontitis 
Periodontitis 
Dilatin Hyperplasia 
Dilatin Hyperplasia 
Periodontitis 


Dilatin Hyperplasia 
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Figure 3 
% Immediately following topical application of 10% stannous fluoride solution to normal tissue 
10. Immediately following topical application of 20% stannous fluoride solution to normal gingival 
tissue 11. Photomicrograph (10X) of pathologie gingival tissue immediately following topical 
application of 10% stannous chloride solution. 12. Photomicrograph (0X) of normal gingival 
tissue immediately following application of 10% stannous fluoride solution 
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Figure 4 


18. Photomicrograph (43X) normal tissue one week following application of 
tissue, two 
Photomicrograph 


solution, 14. Photomicrograph 
stannous fluoride solution 15 
plication of 20% stannous fluoride solution. 16. 
after application of 20% 
third day following application of 20% 


(43X) normal 


tion of 0.4 per cent stannous fluoride in 
which deeply staining granular nuclei were 
found. In this study such a finding was not 
observed. However, a deeper staining of the 
superficial epithelial layer was noted. Illus- 
tration 11 shows deep staining of the kera- 
tin layer after the application of 10 per 


cent stannous fluoride solution to a patient 


stannous fluoride solution 


20% stannous fluoride 


weeks following application of 20% 


(43X) normal tissue, three weeks following ap 


Photomicrograph (43X) normal tissue, four weeks 
stannous fluoride solution. 17. 


Photomicrograph (43X) normal tissue, 


with normal Illustration 12 
demonstrates a deeper staining which was 


limited to the parakeratin layer in a patient 


gingiva. 


with normal gingiva who received a topical 
application of a 10 per cent solution of 
stannous fluoride. 


The age of the patient may be a very 


important factor to evaluate in such 
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studies as these. An interesting aspect to 
this problem is a group of older patients 
with so-called normal gingiva whose soft 
tissues were treated with 20 per cent stan- 
nous fluoride and biopsied at 1, 2, 3, and 4 
week intervals (Illustrations 13-16). They 
all showed a greater amount of tissue 
penetration as compared to the slight pene- 
tration into the epithelium as observed in 


Sed 


the younger age group. Figure 17 shows 
only the keratin layer is slightly involved in 
the normal tissue of a young patient which 
was removed three days following the topi- 
cal application of 20 per cent stannous 


fluoride solution. 
SUMMARY 


Patients with either normal or patho- 
logically affected gingival tissues received 
topical applications of sodium chloride, 
sodium fluoride, stannous chloride, and 
stannous fluoride at concentrations rang- 
ing from 2 to 20 per cent. Gingival tissues 
were surgically removed immediately and 


in periods ranging to 28 days. 


Gingival tissue treated with sodium 
chloride or sodium fluoride showed no gross 
or histologic changes when compared to 


untreated gingiva. 
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Patients who received stannous chloride 
or stannous fluoride all demonstrated a 
white, shiny, smooth coating of the gin- 
giva, principally at the gingival crest. The 
concentration of stannous fluoride ap- 
peared to have no correlation with the 
amount of gross coating produced on the 


gingiva. 


From this study no apparent harmful 
effects to the gingival tissues were observed 
from the use of stannous fluoride solutions 
up to and including concentrations of 20 
per cent. This coating disappeared within 
24 hours without incident. Clinical re- 
sponse of the gingiva to 20 per cent stan- 
nous fluoride solutions varied in intensity 
with the amount of inflammation present 
at the time of the initial treatment. Histo- 
logically, there was noted a deeper stain- 
ing of the superficial epithelium which also 
Was proportionate to the amount of in- 
flammatory cells present in the subjacent 
connective tissue at the time of the initial 
treatment. Cell morphology was not 
changed by either the stannous fluoride or 
stannous chloride. 
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Factors that Influence the Acetylating Activity of Blood 


1. Effect of Addition of Certain Metabolites and 
Physiologically Active Substances 


by D. SUBRAHMANYAM, R. QUENTIN BLACKWELL AND L. S. Fospicx, Chicago, Illinois 


NSOFAR as blood from people suffering 
from periodontal disease acetylates para- 
aminobenzoic acid (PABA) much more 

rapidly than does normal blood, it was 
thought of interest to investigate the fac- 
tors that may influence the acetylating ac- 
tivity of blood.' The speed of acetylation 
of blood is governed primarily by the con- 
centration and activity of the enzyme 
acetylase, by the presence of co-enzyme A 
(CoASH) and the acetyl group. Insofar 
as one high energy bond is required in the 
reaction a source of energy for the syn- 
thesis of CoASH actyl is also involved. The 
factors that influence the acetylating ac- 
tivity of liver have been quite intensively 
studied” in vivo by Hensel and extended 
by Harrow.* The effect of various sub- 
stances with the use of rabbit liver as the 
enzyme source has been reported by Klein 
and Harris! and by Lipman.’ Johnston" 
found that narcotics in general would in- 
hibit liver acetylase. Blondheim‘ found 
that in human blood glucose had a stimu- 
lating effect. This paper deals with the ef- 
fect of certain metabolically and physio- 


logically active compounds. 
MATERIALS AND METHODS 


The materials and methods used for the 
determination of the acetylating activity 
of blood are described in a previous paper.' 
The effect of compounds such as the com- 
mon and di-saccharides, 


mono- acetate, 


pyruvate, dihydroxy acetone, alpha-keto 


glutaric acid, nembutal, fluoride, isoniazid, 


cortisone acetate, and 9-fluorocortisone on 


This study was supported by a United States 


Health Grant, No. D-395-C-1 in the Chemistry De 


partment, Northwestern University Dental School. 


Chis report is based on a dissertation submitted to 
the faculty of the Graduate School of Northwestern 
University by D. Subrahmanyam in partial fulfil 


ment of the degree of Doctor of Philosophy. 


the acetylating activity of blood was 
studied. In the case of steroids, their effect 
acetylating i 


rats 


on the blood activity of 


adrenalectomized also was studied. 
Blood sugar determinations were made by 


the method of Folin and Wu.* 
RESULTS 


Glucose. The effect of raising the blood 
PABA 


acetylation by rat blood was studied; the 


glucose level upon the in vitro 
results are shown graphically in Figure 1. 
The addition of increasing amounts of glu- 
cose was accompanied by a sharp rise in 
PABA acetylation by rat blood. This effect 
suggests that the added glucose might be 
metabolizing in blood to provide energy, 
as well as acetate or a precursor of acetate 
to the acetylating system. Further, these 
results indicate that the endogenous blood 
glucose of subjects in the fasting state 
might be the source of energy for the 
normal acetylating activity of blood. 


The loss of acetylating activity in blood 
after 24 hours incubation might be due in 


part to the absence of energy-producing 








GLUCOSE (M/L) 


Figure 1 
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Effect of Addition of Glucose to the Pre-incubated Human Blood on Its Acetylation 
Activity 


No Glu OSE 
Added. Fresh 


Experiment 


N umber Blood Incubated 
for 24 Hours 
] 23 
2 25 
3 27 


glucose as well as to the inactivation of 
enzyme systems. Accordingly, the activity 
of the enzyme systems in incubated blood 


was tested by the following experiments. 


PABA (0.2 ml. of the regular solution) 
was added to § ml. of human blood and 


the mixture incubated for 24 hours at 
37°C. At the end of the incubation period, 
glucose, at « final concentration of 0.1 M, 
was added to the blood and the mixture 
was incubated for an additional 24 hour 


period. Control experiments with and 


without the addition of equal amounts of 
glucose to fresh blood were carried out 


simultaneously. 


TABLI 


% 4 Icetylation 


0.1 M) Glucose 
Added to 24 Hr. 
Pre-incubated 
Blood and 
Incubated for 
an Additional 
24 Hr. Period 


0.1 M) Glucose 
Added ta Fresh 
Blood and Incu- 
bated for 24 Hrs. 


39 52 
40 51 
42 50 


The results, given in Table 1, suggest 
that 24 hour pre-incubated blood still pos- 
sessed acetylating activity because addition 
of glucose to the blood raised the acetyla- 
tion values. However, the fact that fresh 
blood acetylated more than the pre-incu- 
bated blood in presence of same amount of 
added glucose indicates that partial inacti- 
vation of enzyme systems probably occur- 
red during the first 24 hour incubation 
period. 


Other Mono- and Di-Saccharides. The 
effect of other monosaccharides, fructose, 
galactose and the disaccharides, surose, lac- 
final 


tose, at a concentration of 0.1 M 


II 


Effect of Added Sugars on Acetylation by Rat Blood 


or 
c 


Glucose 


Experiment No Sugar 


Number Added yy" 
] 13 28 
2 16 34 
3 16 3] 
4 15 26 
5 14 24 
6 16 30 


4 gram of barium salt of fructose-6-phosphate were dissolved in 10 ml. of water and Ba+ 
as the sulfate by the addition of 13 ml. of 0.5 M NavSO,. 


Acetylation in 24 hrs. 


l'ructose-6- 


‘Added — Phospharet— S000 
0.1 M “ey 0.1 M 
13 13 
22 20 
18 18 
19 24 17 
16 22 16 
19 27 19 


was precipitated 


The mixture was made up to 25 ml., centrifuged, 


and filtered. The clear filtrate was used in the experiments. 
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II] 


Effect of Added Sugars on Acetylation of Human Blood 


Glucose 


Experiment 


No Sugai 


Added 
Numbe Added 0.1M 
24 45 
? 27 50 
3, 32 


upon acetylation by rat and human blood 
was studied. The results are given in Table 
2and 3. It is apparent from Table 2 that 
glucose and fructose-6-phosphate markedly 
increased acetylating activity, while fruc- 
tose and galactose did not appreciably alter 
Sucrose, maltose and 


the normal values. 


lactose showed no appreciable influence 
upon the acetylating activity of rat blood. 
Glucose was the only sugar tried that 
materially increased acetylating activity in 


human blood. 


ATP, CoASH and Sugar Metabolites. 
Because the increase in acetylation due to 
the added glucose is attributed partly to 
the liberation of the effect of 
ATP, acetate and CoASH upon the acety!l- 

PABA by blood 
The that 


compounds alone or in combination did 


energy, 


ation of human was 


studied. results indicate these 
not appreciably alter the normal acetyla- 


tion rate of human blood. 


Addition of sugar metabolites such as 
alpha-ketoglutaric acid, dihydroxyacetone 
and pyruvate to rat blood did not show 


any significant effect on acetylation. 


TABLI 


©. Acetylation in 24 ltrs. 


Fructose Galactose Sucrose 

Added Added Added 

0.1M 0.1M 0.1 M) 
3] 32 23 
35 34 25 
36 37 33 


Fluoride. Fluoride is known to be a po- 
tent inhibitor of several enzymes; enolase, 
in particular, is inactivated at very low 
concentrations of this ion. It was reported‘ 
that fluoride inhibited the acetylation of 
PABA by human blood. Accordingly the 
effect of this ion on the acetylating activ- 
ity and glucose metabolism in rat blood 
was studied; the results are presented in 
Table 4. Acetylation also was measured in 
fluoride with 
added glucose. Glucose did not cause an 
increase in the acetylation of PABA in the 


blood samples containing 


presence of fluoride, although the sugar 
did decrease normally during the incuba- 
tion period. 


Nembutal and Isoniazid. Although nar- 
cotics were shown®:" to inhibit the acetyl- 
ation of sulfonamides by liver, the mech- 
controversial. 
Isoniazid was reported'’ to inhibit compet- 


itively the acetylation of sulfonilamide by 


anism of the inhibition is 


liver. The effect of such compounds upon 
the acetylating activity in rat blood was 
studied; the results in Table 5 show that 
nembutal exhibited a marked inhibition of 


I\ 


Effect of Fluoride on Acetvlation by Normal Rat Blood 


Experiment 
Number 


Concentration of 
Sodium Fluoride (M 


] 0 
Z 0 
3 L-3x to“ 
4 46x 10°" 
5 3.6.10" 


Concentration of % Acetylation 
Glucose (M) in 24 hours 


0 14 
0.1 31] 
0 4 


@) 3 
0.] 7 
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TasLe V 
Effect of Nembutal on Acetvlation bv Rat Blood 


Experiment 


Additions to 


N umber Normal Blood To Acetylation 
‘2 None 15, 16 
3,4 Nembutal* (10-*™ 7,8 

%. 6,7 Nembutal (4X 10-°™ 233.2 
8,9 Nembutal (5X 10-*™ 0, 0 

10, 11 Nembutal (5X 10-°™)-+ 

ATP 6x 10-3™ 53 
12 Nembutal (10-*™)+4 
CoASH (10°°™ 7 


Final concentration in blood 


PABA acetylation. With a drug concen- 
tration of 5 x 10° M, the rat blood did not 
acetylate at all. Further, this inhibitory 
effect was not alleviated by the addition of 


ATP or CoASH. 


Isoniazid however was found to have no 
appreciable influence at a concentration of 
0.001 M upon PABA acetylation. 


Acetate 


sone. Recent reports'' of the positive ef- 


Cortisone and 9-Fluorocorti- 
fects of certain adrenal cortex hormones 
upon the in vitro acetylation of sulfonila- 
mide by liver prompted a study of the 
effect the PABA 
acetylation by rat blood. Adult rats were 


adrenalectomized 


of adrenalectomy on 
salt 
water for a period of 5 five days. At the 


end of this period, blood of these rats was 


and maintained on 


tested for acetylation. The results indicate 
that adrenalectomy had no significant in- 
fluence on normal blood acetylation values. 
Likewise, of 
tory agents such as cortisone and 9-fluoro- 


cortisone failed to show any effect. 


the addition anti-inflamma- 


DISCUSSION 


The blood is a heterogeneous mixture of 
fluid plasma and cellular elements, erythro- 
cytes, leukocytes and platelets. Erythro- 
cytes and platelets are known to possess 
active glycolytic 
1s 


enzymes and coenzy- 


mes.!* The presence of several of the 
glycolytic enzymes and most of the citric 


acid cycle enzymes recently has been dem- 


onstrated in leukocytes.'' A mixture of all 
three of the cellular constituents, such as 
in whole blood, therefore may be capable 
of metabolizing glucose completely. This 
may lead to the production of energy, by 
way of ATP synthesis, provided there are 
respiratory chain mechanisms in blood. The 
ot 


cytochromes and cytochrome oxidase in 


evidence, however, for the existence 


blood is lacking. Because the biological 
acetylation is known to be energy depend- 
ent, the present study indicates that proba- 
bly energy is liberated during endogenous 
blood glucose metabolism and at least part 
of this energy may be utilized by the ace- 
tylating systems in blood. 


A marked increase in acetylation fol- 
lowed the addition of glucose to rat blood. 
Addition of ATP however did not appre- 
ciably alter normal acetylation values. 
This might be due to a combination of 
factors such as the impermeability of cell 
membranes to ATP, low ATP concentra- 
tions in the reaction mixture and hydroly- 
sis of ATP by the powerful ATPase of 
the erythrocyte stroma. 


The fluoride inhibition of acetylation 
apparently is due to its blocking of enolase 
activity which would limit severely the 
concentration of available substrate as well 
as energy for the acetylation reactions. 
Blood glucose, in presence of the fluoride 
ion, probably is metabolized to phospho- 


glyceric acid; this would explain the di- 
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minished amount of reducing substance in 
the blood. 


The disaccharides, sucrose. maltose and 
lactose, did not influence the acetylation 
values in human or rat blood. These obser- 
vations are in agreement with the view 
that disaccharides are split to monosac- 
charides by the intestinal enzymes before 
being absorbed into the blood stream, and 
that the body has little ability to utilize 


disaccharides injected into the blood. 


Adrenalectomy of rats had no effect on 
their blood acetylation values and_ these 
results are compatible with the observa- 
tions of Dumm and Ralli'® on the effect 
of severe adrenal insufhciency on the in 


vivo acetylation of PABA in rats. 


On the basis of these results it is obvious 
that blood glucose and or some of the in- 
termediates of glycolysis are important 
factors in the acetylating activity of blood. 
Insofar as Ostrom!" has shown that blood 
sugar levels are consistently higher in in- 


dividuals suffering from periodontal dis- 
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ease, the higher acetylating activity is this 
type of blood may be entirely due to the 
glucose concentration. This phase of the 


problem requires further investigation. 
SUMMARY 


The influence of several chemical factors 
upon the acetylating activity of blood was 
studied. Glucose and fructose-6-phosphate 
at 0.1 M concentration increased the ace- 
tylation of PABA while fructose, galactose, 
sucrose, maltose and lactose did not alter 
appreciably the normal acetylating activity 
of rat blood. The addition of ATP, ace- 
tate and CoASH individually or in com- 
bination did not affect the norma! acetyl- 


ation by rat blood. 


Fluoride at 0.018 M concentration in- 
hibited 75‘, of acetylation, while nembu- 
tal at a concentration of 0.005 M com- 
pletely inhibited the acetylation of PABA 
by rat blood. 


Adrenalectomy of rats had no influence 
on their blood acetylation values. 
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Factors that Influence the Acetylating Activity of Blood 


ae: Effect of Vitamin De ficienc) upon Acetylating of PABA 


by D. SUBRAHMANYAM, R. QUENTIN BLACKWELL AND L. S. Fospick, Chicago, Illinois 


NSOFAR as it has been found that defi- 

ciencies of certain members of the 

Vitamin B Complex, Vitamin C and 
other vitamins may be partially responsible 
for periodontal disease, and insofar as blood 
icetylating activity appears to be asso- 
ciated with periodontal disease,’ it was 
thought of interest to determine the acetyl- 
ating activity of the blood from normal 
animals and from animals suffering from 
various dietary deficiencies. 

Numerous workers have studied the ef- 
fect of vitamin deficiencies on the acetyl- 
ation of substrates in vivo.~* This has 
been done by injecting PABA® or sulfanila- 
mide into the vitamin deficient animal 
followed by the measurement of the 
amount of acetylated derivative excreted 
in the urine. The acetylation was at- 
tributed solely to the liver. As yet no one 
has studied the effect of dietary deficien- 
cies on blood acetylating activity. 


MATERIALS AND METHODS 


Deficiencies in vitamins of the B com- 
plex were produced in adult male albino 
rats while adult female guinea pigs were 
used in the ascorbic acid deficient experi- 
ments. All of the vitamin test diets and 
vitamins used in these experiments were 
obtained from the Nutritional Biochemical 
Corporation, Cleveland, Ohio. The animals 
were kept in individual cages and fed with 
vitamin deficient diets until they became 
severely deficient in the respective vita- 


mins, as judged by the characteristic deft- 


The following abbreviations are used: PABA, 
p-aminobenzoic acid; DPN, diphosphopyridine nu- 
cleotide; TPN, triphosphopyridine nucleotide; Co 
ASH, coenzyme A; and TPP, thiamine pyropkos 


phate. 


This study was supported in part by grant No 
D 395-C-1 from U. S. Public Health Service. This 
report is from a dissertation submitted to the faculty 
of the Graduate School of Northwestern University 
by D. Subrahmanyam in partial fulfilment of the 


requirements of the degree of Doctor of Philosophy 
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ciency symptoms. Diets deficient in one 
of each of the following vitamins were 
fed to rats: thiamine, niacin, pantothenic 
acid, riboflavin, biotin, B,., folic acid, and 
pyridoxine. The ascorbic acid deficient diet 
was fed to guinea pigs. The blood from 
vitamin deficient rats was drawn by 
cardiac puncture. The blood was tested for 
PABA acetylating activity by the method 
previcusly described.' Control experiments 
were carried out simultaneously on normal 
rat blood. 


RESULTS 


Thiamine Deficiency. The acetylating 
activity of thiamine deficient rat blood 
was compared with that of normal rat 
blood; both were studied with and without 
supplementation by cocarboxylase and by 
glucose. The results presented in Table 1 
show that thiamine deficiency resulted in 
acetylation of about 124; normal value. 
Addition of cocarboxylase at a concentra- 
tion of about 3 10 * M restored the 
acetylation by thiamine deficient rat blood 
to 80‘; normal value. Cocarboxylase at 
this concentration was, however, found to 
have no effect on the acetylation by normal 
rat blood. Supplementing the avitaminosis 
rat blood with glucose at a final concen- 
tration of 0.08 M increased the acetylation 
to an average of 14‘,. The increase, how- 
ever, was only one-half as much as the in- 
crease obtained in normal rat blood in the 
presence of glucose at the same concentra- 


tion. 


Niacin Deficiency. The data on_ the 
effect of niacin deficiency is given in Table 
2. Deficiency in this vitamin led to an 
80°; loss of normal acetylating activity 
while the addition of DPN or TPN alone 
or in combination to the vitamin deficient 
rat blood restored the activity by 60%. 
However, DPN, at the concentration used, 


showed no influence on normal acetylat- 
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TaBLe | 


Effect of Thiamine Deficiency upon Acetylation 


Normal Rat Blood 


Experi- Addition Acetyla- 
ment to the tion 
Number Blood q 
1,2,3,4,5 None 13.73.33, 
14,13 
6,7 TPP 2.7X10°M 1Z,t5 
8.9 Glucose 0.08M 28,27 


ing figures of rat blood. The addition of 
glucose had no effect on the niacin deficient 
blood. 


Pantothenic Acid Deficiency. Panto- 
thenic acid deficient rat blood, as revealed 
by the results shown in Table 3, possessed 
only 40°; normal capacity to acetylate 
PABA. Addition of CoASH or panto- 
thenate to the vitamin deficient rat blood 
resulted in an increase of two to three times 
the normal value. Glucose, at 0.05 M con- 
centration, improved the acetylation by 
vitamin deficient rat blood although not 
to the same extent as by blood from normal 
rat. It is interesting to note that addition 
of identical amounts of CoASH to normal 
rat blood did not appear to alter the normal 
acetylating activity. 


Riboflavin Deficiency. The results on the 


acetylation by riboflavin deficient rat blood 


Thiamin Deficient Rat Blood 


Experi- Additions Acetyla- 
ment to the tion 
Number Blood q 
10.13.9233 None 0,2,4,0 


14,15,16,17 TPP2.7K10°"M ¥3531,9:7) 
18,19,20,21 Glucose 0.08M = 15,14,17,17 


are given in Table 4. Deficiency of this 
vitamin in rat blood led to a loss of more 
than one-half of the normal acetylating 
ability. This loss was not found to improve 
on supplementing the vitamin deficient 
blood with riboflavin. Addition of glucose 
at 0.1 M = concentration improved the 
acetylation by the riboflavin deficient rat 
blood considerably, although the increase 
was not as much as in the case of normal 
rat blood supplemented by the same 
amount of sugar. 


Biotin Deficiency. Biotin deficiency, as 
reported in Table 5, resulted in a cessation 
of blood acetylating activity. This total 
inhibition was not altered by the in vitro 
addition of biotin (4 < 10 * M) or glu- 
cose (0.1 M). Biotin at this concentra- 
tion appeared to have no effect on the ex- 


tent of acetylation by normal rat blood. 


TaB_e I] 


Effect of Niacin Deficiency upon Acetylation 


Normal Rat Blood 


Expert- 
ment Additions Acetyla- 
Number to the tion 
Blood a A 
2 None 17,15 
3,4 DPN(2.4x 10-*M 13,17 


Niacin Deficient Rat Blood 


Experi- Additions Acetyla- 
ment to the tion 
Number Blood ‘ ( ) 
5,6,7,8,9, None 1 1353:5 
10 DPN(6X 10-*M) 10 
1] DPN(1.2X10-*M) 1] 


12 DPN(2.4X 10°3M) 10 
13 DPN(1.9X 10°*M ) 


+ 
TPN(1.7X10°3M) 12 
14,15 TPN(1.3X10°°M) 10,9 
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Effect of Pantothenic Acid Deficiency upon Acetylation 


Normal Rat Blood 


Expert- Additions Acetyla- 
ment to the tion 
Number Blood W/) 
12 None 15,15 
3 Glucose(0.05M 25 
4,5 CoASH 15,14 
1.4 10-*M 


Folic Acid and B,, Deficiencies. Blood 
samples from vitamin By,» deficient rats and 
folic acid deficient rats were tested for 
their acetylating activities. It was found 
that normal blood acetylation values were 
not changed appreciably by deficiencies in 


either of the vitamins. 


Pyridoxine Deficiency. The blood from 
the pyridoxine deficient animals acetylated 
about 40% normal value (Table 6). Glu- 
cose (0.1 M) stimulated the acetylating 
activity of the avitaminosis rat blood as in 


the case of normal rat blood. 


Ascorbic Acid Deficiency. The results 
of the acetylation studies on the blood 


from the ascorbutic guinea pigs are pre- 


TABLI 


Pantothenic Acid Deficient Rat Blood 


Experi- Additions Acetyla- 
ment to the tion 
Number Blood / 
6,7,8, None O35 
9,10 Glucose(0.05M 19,20 
£m P. CoASH 33,37 
1.2*10-*M 
13,14 CoASH 45,49 
2.3 10-*M 
15 CoASH 48 
3.4 10-4M 
16 Pantothenate 
3.6 10°°M 32 
17 Pantothenate 
7.1X10°°M 30 


sented in Table 7. These results indicate 
that ascorbic acid deficiency decreases the 
extent of acetylation by guinea pig blood 


', of its normal value. Addition 


to about 
of vitamin C to the deficient guinea pig 
blood did not raise the value to a signifi- 


cant extent. 
DISCUSSION 


The presence of several of the glycolytic 
enzymes and most of the tricarboxylic acid 
cycle enzymes has been demonstrated re- 
cently in blood cells.":'":"' It is known 
that many of these enzymes are dependent 
upon the presence of coenzymes for their 
activity and that some of the B complex 


vitamins form integral parts of certain co- 


I\ 


Effect of Riboflavin Deficiency upon Acetylation 


Normal Rat Blood 


Expert- Additions Acetyla- 
ment to the tion 
Number Blood € ( 
1.2.3,4 None 14,20,19,16 
5.6 Riboflavin 18,18 
2.7*10-°M 
7,8 Glucose(0.1M 28,32 


Riboflavin Deficient Rat Blood 


Experi- Additions Acetyla- 
ment to the tion 
Number Blood w// 
9,10,11,12 None 6.6.7.5 
13,14,15 Riboflavin 
2.7X10-3M 8,8,8 
16,17 Glucose(0.1M 17,14 
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Effect of Biotin Deficiency upon Acetylation 


Normal Rat Blood 


Experi {dditions Acetyla- 
ment to the tion 

Numbe Blood . ‘ 
1,2 None 12 
3,4 Biotin( 4X 10-°°M 212 


enzymes. Deficiency in these vitamins 
would lead, consequently, to a reduction 
in the coenzyme levels of the blood, there- 
by affecting glucose metabolism in the 
tissues, including the blood, and_ conse- 
quently an important series of energy pro- 
ducing reactions would be disturbed. The 
data presented here shows that acetylation 
of PABA by blood was inhibited when the 


rats were deficient in the various vitamins. 


The results on the pantothenic acid defi- 
cient rat blood indicate that the activity 
of the “acetylase’”” may be higher in this 
This 


would, perhaps, explain the increase of 2 


blood than in normal rat blood. 
to 3 times normal acetylating values by 
the vitamin deficient rat blood when sup- 


plemented with CoASH or pantothenate. 


This may also explain the high acetylat- 
ing activity in the blood from periodontal 
cases. Even if such cases are partially defi- 
cient in pantothenic acid, high blood sugars 
will definitely elevate the acetylating ac- 
tivity. 


The precise role of biotin in the metabd- 


lism is not well established. Recently, Lich- 


TABLI 


Biotin Deficient Rat Blood 


Experi- Additions Acetyla- 
ment to the tion 

Number Blood q 
5.6 None 0.0 
7,8 Biotin( 4x 10-°M 0,0 

9,10,1] Glucose(0.1M 6,0,0 


stein and Boyd! indicated that biotin is 
required in the assimilation of glucose by 
saccharomyods cerevisiae. Williams et al.'* 
confirmed these results and proposed that 
either biotin functions as a coenzyme in the 
phosphorylation of glucose (or other sub- 
strates acceptable to hexokinase) or, alter- 
nately, it functions, directly or indirectly 
in the cellular synthesis of hexokinase. The 
results obtained in the present experiments 
that 
concerned with carbohydrate metabolism 


lend support to the view biotin is 


but give no indication as to the actual 
mechanism. 


The mechanism of the effect of pyri- 
doxine on acetylation is not quite clear. 
However, in recent years there has been in- 
creasing evidence'’:'* that pyridoxine is 
involved in the biosynthesis of CoASH; 
specifically, it is believed to be involved in 
the decarboxylation of pantotheny] cysteine 
to pantotheine. 


It appears from these results that the 
acetylation of PABA by rat blood was af- 
fected by certain compounds that influence 


the formation of acetyl groups ATP or 


VI 


Effect of Pyridoxine Deficiency upon Acetylation 


Normal Rat Blood 


Experi Additions Acetyla- 
ment to the tion 

Number Blood // 
E.2-3 None i iy We A 


Pyridoxine Deficient Rat Blood 


Experi- Additions Acetyla- 
ment to the tion 
Number Blood q 
4,5,6,7,8 None 5,4,9 


Glucose(0.1M 26,25 
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TaB_e VII 


Effect of Ascorbic Acid Deficiency upon Acetylation 


Normal Guinea Pig Blood 


Expe vs Additions Acetyla- 
ment to the tion 
Number Blood qi 
| None 20,18,16,17 
CoASH. It appears likely that certain 


metabolic disorders arising from some of 
these vitamin deficiencies may be due in 
part at least, to their affect on acetylation. 
Their relation to periodontal disease may 


also be through some such mechanism. 
SUMMARY 


The blood acetylating activity of ani- 
mals deficient in thiamine, niacin, panto- 
thenic acid, riboflavin, biotin, By., folic 


acid, pyridoxine and ascorbic acid was 


Ascorbic Acid Deficient Guinea Pig Blood 


Experi- Additions Acetyla- 
ment to the tion 
Number Blood ) 
5,6,7,8, None 8,4,10,8 
910,11. Vitamin CC0.05M 9,12,10 


measured and compared to that in normal 
animals. It was found that deficiencies of 
all of the above with the exception of folic 
acid and By,» caused a marked decrease in 
blood acetylating activity. In most cases 
the in vitro addition of the vitamin under 
test resulted in restoring the activity. In 
the case of pantothenic acid deficient rats 
and in vitro restoration of the vitamin or 
of CoASH 
about 


the addition resulted in an 


acetylating activity double the 


normal value. 
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Gingival Response to the Systemic Administration of Sodium Diphenyl 
Hydantoin (Dilantin) in Cats* 


by JUN IsHikKawa,** 


YPERPLASIA of the gingiva was 

reported as a side effect of the use 

of Dilantin (Sodium diphenylhy- 
dantoin) shortly after the drug was intro- 
duced for the treatment of epilepsy.':- The 
clinical, histopathological and histochemi- 
cal features of the gingival changes in 
Dilantin-treated individuals have been de- 
scribed by numerous investigators.” > How- 
ever from observations in humans after the 
lesions have developed, it has been difficult 
to determine the manner in which the 
gingival hyperplasia is initiated and_ the 
extent to which local irritation is a causa- 
tive factor. Numerous animal experi- 
ments* =" have been conducted in an at- 
tempt to clarify jthese and other aspects 
of the gingival changes, but many ques- 
tions have remained unanswered. We were 
particularly interested in the histological 


changes involved in the initiation and 
enlargement of the gingiva, the region of 
the periodontium in which the lesion 
originated and its relationship to local irri 


tation. 
PROCEDURI 


Nineteen mongrel cats, 16 females and 
3 males with permanent dentition, ranging 
in weight from 1700 to 4000 grams were 
used. The animals were arranged in two 
groups. In Group I, there were 5 cats each 
of which served as both a control and 
experimental animal. A biopsy specimen of 


the maxillary left second or third incisor 
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consisting of a tooth with bone and gingiva 


in situ. was taken in each animal before 
Dilantin was administered. Similar  speci- 
mens of other areas were taken at intervals 
of 5, 7, 18, 25 and 28 days after adminis- 
tration of drug was begun. This provided 
a method for studying the initiation and 
progressive development of the gingival 
changes in individual animals. 


In Group II (fourteen animals), eleven 
received Dilantin and three served as con- 


trols. Dilantin 


from § 
to 166 days. Specimens of teeth with bone 


was administered 
and gingiva in situ were obtained at time 
of sacrifice, or at autopsy in the case of 6 
animals which died during the experiment. 
of Purina 


All animals were fed a diet 


Chow in a mixture of softened and hard 
pellets so as to provide functional stimula- 
tion to the gingiva. Dilantin was fed orally 
in capsule in a daily dosage of 7 mgs/kilo 


of body weight. 


Observations were made of the gingiva 
at the outset of the experiment and each 
day thereafter. In addition to tooth and 
attached periodontium, specimens of buccal 
The 


tissues were prepared in serial section. The 


mucosa and vagina were studied. 


formic acid—sodium citrate method was 
used for decalcification. 


GROSS OBSERVATIONS 


In all animals, experimental and con- 
trols, there was some erythema of the 
gingival margin and interdental papillae 
at the outset of the experiment. This was 
most apparent in the maxillary canine areas 
and occurred to lesser degree in the man- 
dibular canine, and maxillary and man- 
dibular incisor areas. 


Dilantin 
the initial gross gingival changes were 


Following administration of 


marginal and interproximal erythema, ac- 
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centuation of pre-existent erythema and 
enlargement of the gingival margin. The 
marginal capillaries were dilated and 
formed a brush-like pattern at the margin 
(Fig. 1). Erythematous enlargement of the 
gingiva was followed by the extrusion of 


bead-like 


proximally, labially and lingually. These 


small vascular masses, inter- 
masses appeared to protrude from the space 
between the gingiva and the teeth and ex- 
tended onto the tooth surface. They were 
attached to the gingival margin but de- 
marcated from it by a thin linear depres- 


sion. 


The marginal gingiva along with the 
bead-like projections increased in size and 
The 


ultimate result was pronounced enlarge- 


progressively diminished in redness. 


ment of the gingiva interproximally, 
labially and lingually which encircled the 
individual teeth and covered varying por- 
tions of the crown (Fig. 2). The enlarged 
gingiva was essentially normal in color, 


firm and with a minutely lobulated surface. 


The gingival changes described above 
occurred in 8 of the 16 Dilantin-fed ani- 
mals. The initial changes became apparent 
at different intervals after the administra- 
tion of Dilantin was begun, as follows: 


5 days (2 


animals) ; 6 days (3 animals) ; 
7 days (one animal) ; 13 days (one animal) 
and 21 days (one animal). The maxillary 
third incisor and canine areas were most 
often the sites of initial involvement. Ulti- 
mately the gingiva in relation to all the 
teeth became enlarged. However, the en- 
largement was most pronounced in the 
aforementioned areas. The rate of enlarge- 
ment varied from animal to animal and in 


different areas in the same animal. 


When 


was removed for biopsy purpose, 


a tooth with enlarged gingiva 
the re- 
sultant edentulous area presented no ab- 


normal mucosa changes. 


In the Dilantin-fed animals, in which 
gingival enlargement did not occur, and 
in the control animals, there were some 
changes in the degree of gingival erythema 


in the course of the experimental period. 
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Fig. 1 Experimental animal 216. A, before ad 
ministration of Dilantin. B, 15 days after ad 
ministration of Dilantin. There is marginal and 
interproximal enlargement of the gingiva’ in 
maNXillary incisor and canine areas. Note the 
brush-like pattern of prominent capillaries. © 


15 days after administration of Dilantin. Lateral 
view showing erythematous marginal enlarge 
ment 
MICROSCOPIC OBSERVATIONS 
In the Dilantin-fed animals in which 


gingival enlargement did not occur and in 
the control animals the marginal gingiva 
presented varying degrees of leukocytic 
infiltration and edema with proliferation 
and degeneration of the epithelium of the 


marginal gingiva (Fig. 3). 


In animals of Group I biopsies were ob- 
tained of teeth with attached periodontium 
before and during the administration of 
Dilantin. In this group it was possible to 
study the early stage of the gingival en- 


largement and trace its progress during the 
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Fig. 2. Experimental animal 210 
in maXillary canine areas. B 
ment in maxilla and mandible 
lays after administration of 


Note 
Dilantin, 


minutely 
showing 


62 days after administration of 
lobulated 
pronounced 


Page 





A. before administration of Dilantin. There is marginal erythema 


Dilantin, showing gingival 
surface of the enlarged 
marginal enlargement 


enlarge 
gingiva. (, 166 
The gingiva is 


firm, with less edema and erythema than in B. 1D), 166 days after administration of Dilantin. Palatal 


view showing pronounced enlargement with 


experimental period. In Group II, mate- 
rial for microscopic study was obtained 
from Dilantin-fed and control animals at 


the termination of the experimental period. 


In the Group I animals, before Dilantin 
was administered, a slight to moderate in- 
filtration of leukocytes was present in the 
connective tissue at the base of the gingi- 
without other notable 


val sulcus, any 


changes (Figs. 4 and 5). 


There was considerable variation in the 
microscopic features of the gingival en- 
largement examined at comparable inter- 
vals after Dilantin administration was 
begun. However, the following sequence 
of microscopic changes was discernible in 
the initiation and progressive development 


of the gingival lesions. 
INITIAL STAG! 


The 


connective 


earliest changes occurred in’ the 


tissue core of the gingival 
margin and interproximally, and consisted 
fibroblasts the 


of proliferation of and 


minutely 


lobulated surface 


formation of numerous dilated and en- 
gorged capillaries interspersed among thick 
strands of collagen (Figs. 6 and 7). The 
location of the initial connective tissue ac- 
tivity was unrelated to the inflammation 
at the base of the sulcus, and in several in- 
stances occurred in animals with only 
slight leukocytic infiltration. The central 
connective tissue mass increased in size, 
expanded the gingiva and compressed the 
epithelium lining the gingival sulcus, and 
the crest of the gingival margin (Figs. 8 
and 9). The epithelial cells in the latter 


areas were separated and fragmented. 
SECOND STAGI 


The mass of proliferating fibroblasts, 
collagen and capillaries expanding along 
the tooth surface and wedging into the 
adjacent gingiva, occupied the resultant 
space between the tooth and the gingiva 
and projected beyond the crest of the 
gingival margin into the oral cavity (Figs. 
10 and 11). There were remnants of de- 


generated epithelial cells along the inner 
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Fig. 3. Experimental animal 25. A, 62 days afte 





¢C 


‘r administration of 


A 


Dilantin. Labio-palatal section 


through the maxillary right third incisor. There is slight inflammatory involvement but no enlarge 
ment. (Compare with Fi $f. Same animal, before Dilantin was administered). (Hematoxylin and 
eosin: orig. mag. 6OX) detailed view of the labial vingival margin shown in Fig. 3-A. Note 
dilated capillaries. C, detailed view of the palatal gingival margin shown in Fig. 3-A. Note slight 
leukoeytie infiltration. (Hematoxylin and cosin: orig. mag. 170X) 
surface of the connective tissue mass ad- FINAL STAGI 
jacent to the tooth and at the crest which nates 

; ; ; ae This stage was characterized by the 
proyectec into the ora cavity. solatec “ . " ° . 
prey ; formation of a bulbous marginal and inter- 


leukocytes were scattered throughout the 
The 


gingiva adjacent to, and wedged aside by 


extruded connective tissue mass. 
the protruding connective tissue mass was 
clearly demarcated from it. The gingival 
epithelium was hyperplastic and extended 
along the lateral border of the protruding 


mass. 


proximal eniargement of the gingiva 


(Fig. 12). Inflammation of the sulcus was 
more pronounced than in the earlier stages 
and was concentrated at the base of the 
deepened sulcus formed by the enlarged 
gingiva. Leukocytes were interspersed in 
of 
capillaries in the inflamed areas (Fig. 13). 


dense accumulations fibroblasts and 
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animal 35, before ad 
Dilantin, labio-palatal section 


Fig. 4. 
ministration of 
through the maxillary left third incisor. (Hema 


Experimental 


toxylin and eosin: orig. mag. TON) 

In the remaining connective tissue which 
constituted the major portion of the en- 
larged gingiva, inflammatory involvement 
was slight. The appearance of the connec- 
tive tissue differed from specimen to speci- 
and in 


men the 


specimen. It varied from that of a mixture 


different areas of same 


of young fibroblasts and capillaries in a 





3 ‘ 
<y ffi? 


Fig. 5. Experimental animal 35, before ad- 
ministration of Dilantin, detailed view of labial 


gingival margin shown in Fig. 4. Note slight 
leukocytie infiltration in connective tissue at 
base of suleus. (Hematoxylin and eosin: orig. 


mag. 200X) 
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meshwork of collagen strands (Fig. 14) to 
that of a dense relatively acellular mass of 
well formed collagen bundles with few 
capillaries (Figs. 15 and 16). 


The epithelium covering the enlarged 
mass 


the 


was well formed, continuous with 


adjacent gingiva and_ hyperplastic. 
The epithelium lining the sulcus presented 
varying degrees of edema and leukocytic 
infiltration. In some specimens there was 


exudate in the gingival sulcus. 


No significant microscopic alterations 
were observed in the periodontal mem- 
brane, buccal mucosa or vaginal mucosa 
of the Dilantin-fed animals. 


DISCUSSION 


Gingival enlargement occurred in 50°, 
of the Dilantin-fed Based upon 


the microscopic findings it was possible to 


animals. 


divide the enlargement into an initial, sec- 
ond and final stage. 





[experimental animal #12, 


18 days after 
administration of Dilantin. Labial marginal 
vingiva of the maxillary right third incisor in 
initial stage of enlargement. There is only slight 
leukoeytie infiltration at the base of the suleus 
(Hematoxylin and eosin: orig. mag. 200X) 
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Fig. 7 Experimental animal 212, 18 days after 
administration of Dilantin, detailed view of 
labial gingival margin shown in Fig. 6. Note 
the prolifer: ation of fibroblasts and the forma 
tion of numerous dilated and engorged capil 
laries interspersed among thick strands of col 
lagen. The connective tissue has enlarged to the 
crest of the margin. The overlying epithelium 
is absent. (Hematoxylin and eosin: orig. mag 
400X) 





Fig. 9 
administration of Dilantin 
palatal gingival margin shown in Fig. & Note 
the fibrob lastie activity with formation of di 


Experimental animal 216, 20 days after 
Detailed view of 


lated and engorged (Hematoxylin 


and eosin: orig. mag 


capillaries 
SOOX) 


ig. § Experimental animal 216, same animal 
as shown in Fig. 1, 20 days after administration 
of Dilantin Labio-palatal section of palatal 
marginal gingiva of the maxillary right third 
incisor The central connective tissue mass in 
creased in size, expanded the gingiva and com 
pressed the epithelium lining the gingival sul 
eus. (Hematoxylin and eosin erie. mag. 220X) 


Vy 
ge 
et 





Fig. 10 
the administration of Dilantin 


Experimental animal 213, 5 days after 
Labio-palatal 
section of palatal marginal gingiva of the 
maxillary right third incisor. The gingiva is 
wedged aside and the connective tissue has pro 
truded beyond the margin. (Hematoxylin and 
eosin: orig. mag. 250X) 


oo 
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ig. 11 Experimental animal 213, 5 days after 
the administration of Dilantin. Detailed view of 
palatal gingival margin shown in Fig. 10. Note 
the proliferating fibroblasts, collagen and capil 
laries. Remnants of degenerated epithelial cells 
are seen along the inner surface of the connee 
tive tissue adjacent to the tooth surface. The 
vingiva adjacent to this extruding mass is 
clearly demarcated from it) and acanthotie 
(Hematoxylin and eosin mag. 400N) 


orig 


The initial stage appears in the connec- 
tive tissue of the gingiva as a localized 
dense accumulation of proliferating fibro- 
blasts and numerous capillaries in. a mesh 
work of collagen strands. In the second 
stage it is an expanded vascular connec- 
tive tissue mass, W edged between the tooth 
surface and adjacent gingiva and protrud- 
ing beneath the margin of the gingiva into 
the oral cavity. In the final stage it appears 
as a discrete bulbous marginal and inter- 
proximal densely collagenous connective 
tissue mass covered by hyperplastic strati- 
fied squamous epithelium. 


The gross appearance of the gingiva re 
flects the microscopic changes in the 
various stages. Initially the interproximal 
and marginal gingiva are slightly enlarged 
with engorged prominent capillaries. In 
the second stage, red bead-like masses ap 
pear as protrusions from under the gingival 


margin. A slight linear depression demar- 





Pig. 12. Experimental animal 310 (same = ani 
mal as shown in Fig. 2D), 166 days after ad 
ministration of Dilantin. Labio-palatal seetion 
of the maNnillary right third incisor with bulbous 
marginal enlargement of the gingiva. Leukocytic 
infiltration is concentrated at the base of the 
suleus. Note hyperplastic epithelium. (Hema 
toxyvlin and eosin: orig. mag. TOX) 


Fig. 13 
after administration of 
of enlarged gingiva shown in Fig. 12, area near 


animal 
Dilantin. 


Experimental 10, 166 days 


Detailed view 


base of suleus. Note leukocytes interspersed 
in dense accumulation of fibroblasts and capil 
laries. There is also inflammatory exudate in 
the suleus. (Hematoxylin and eosin: orig. mag 
400X) 
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14 Experimental animal 2310, 166 days 
after administration of Dilantin. Detailed view 
of enlarged gingiva shown in Fig. 12. Area 
away from base of suleus consists of a mixture 
of young fibroblasts and capillaries in a mesh 
work of collagen strands. (Hematoxylin and 
eosin: orig. mag. SOX) 
cates the protruding masses from the 


gingival margin. In the final stage, the en- 
larged gingiva extends labially, lingually 
and interproximally partially obscuring the 
teeth from view. When uncomplicated by 
inflammation the enlarged gingiva is pink 
The 


change in the presence of accumulated 


and firm. color and consistency 


local irritants. 
The 


with Dilantin is a marginal proliferative 


gingival enlargement associated 
lesion. It affects only the marginal and 
interproximal gingiva, without appreciable 
extension into the adjacent attached gingiva 


or the underlying periodontal tissues. 


Varying degrees of epithelial hyperplasia 
characterize the final stage of the gingival 
enlargement. One can only hypothesize re- 
garding the extent to which the epithelial 
hyperplasia results from stimulation by the 
Dilantin or occurs in response to the con- 
nective tissue changes. As noted above, 
the changes which initiate the gingival en 
largement occur in the connective tissue. 
Expansion of the connective tissue results 
in compression and degeneration of the 
epithelium at the crest of the gingiva and 
adjacent to the tooth surface. Only a few 
degenerated remnants of epithelial cells are 
present on the surface of the expanded 
connective tissue mass as it protrudes into 
oral Proliferation of the 


the cavity. 


epithelium of the adjacent gingiva is re- 
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Fig. 15. 
mal as shown in Fig. 2C), 166 days after ad 
ministration of Dilantin. Labio-palatal 

of labial gingiva of the maxillary right 
incisor, showing the bulbous marginal enlarge 
ment. Inflammation is concentrated near the 
base of the deepened suleus formed by the en 
larged gingiva. (Hematoxylin and 
TOX) 


Experimental animal 210 (same ani 


section 
third 


eosin orig 





quired to reconstruct the epithelial surface 


of the enlarged connective tissue mass. 


We 


which 


were interested in manner in 
the 


the enlargement associated 


the 
inflammation was involved in 
causation of 
with Dilantin. This presents a problem be- 
cause in all the animals examined micro- 
scopically before Dilantin was administered 
there was some evidence of inflammation 
even in areas with no gross inflammatory 
changes. It is not possible to determine 
whether inflammation is actually necessary 
for the initiation of the enlargement or 
whether it is simply an incidental finding. 


Enlargement of the gingiva did not 
occur in eight of the Dilantin-fed animals 
even in the presence of inflammation. It 
would appear that regardless of the role of 
inflammation in initiating the enlargement 
associated with Dilantin, there are other 
factors which determine whether the lesion 


will occur. 


Our findings do indicate that inflamma- 
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Fig. 16. Experimental animal 2310, 166 days 
after administration of Dilantin. Detailed view 
of labial gingival margin shown in Fig. 15 
The area near the margin consists of dense rela 
tively acellular mass of well formed collagen 


with few 
orig. mag 


bundles 


capillaries 
and eosin ‘ 


sOON) 


(Hematoxylin 


tion alone does not initiate the fibroplastic 
gingival lesions. Gingival inflammation was 
present in some degree throughout the 
mouth of all the control animals. Gingival 
changes comparable to these observed in 


the Dilantin-fed animals did not occur. 


We are led to the interpretation that in 
flammation is a complication of gingival 
enlargement associated with Dilantin rather 
than an initiating factor. In the initial 
Stage, the connective tissue changes occur 
in an area of the gingiva considerably re- 
moved from the base of the sulcus where 
the inflammation is concentrated. Enlarge 
ment began in some Dilantin-fed animals 
with only the slightest microscopic evi- 
dence of inflammation but did not occur 
in others with pronounced grossly visible 
gingival inflammation. In the final stage 
of the enlargement local irritants in the 
deepened gingival sulcus lead to secondary 
inflammatory involvement. Pronounced 
microscopic inflammatory changes occur in 
relation to the base and inner surface of the 


sulcus with some spread of leukocytes and 
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edema into the adjacent tissue. However, 
the major portion of the enlarged gingiva 
consists of a densely collagenous connective 
tissue stroma. 


The mechanism whereby gingival en- 
largement is produced by Dilantin is not 
understood. The problem has been discussed 
extensively by Abadom.**! Suggested as 
possible explanations for the gingival phe- 
nomenon are irritation to the gingiva by 
Dilantin®” or a metabolized product*" 
excreted in the saliva, irritation by Dilantin 
contained in blood plasma and red blood 
cells released by hemorrhage into the gin- 
28-31 


giva”* and allergic response.” There is 


some disagreement regarding the latter 





concept.**:** The peculiar susceptibility of 
the marginal and interproximal gingiva, 
the absence of changes in the remainder 
of the oral mucous membrane, the disap- 
pearance of the lesion after the teeth are 
extracted and the immunity of some in- 
dividuals to Dilantin-induced gingival en- 
largement persist as provocative aspects of 
the problem. 


CONCLUSIONS 


Enlargement of the gingiva occurred in 
eight of sixteen cats fed Dilantin in a 
daily dosage of 7 milligrams per kilogram 
of body weight. The enlargement originates 
in the connective tissue of the marginal 
and interproximal gingiva as a proliferation 
of fibroblasts and capillaries in a meshwork 
of collagen strands. It is suggested that 
inflammation is a complicating rather than 
initiating factor. 


The changes induced by Dilantin are 
confined to the interproximal and marginal 
gingiva. The attached gingiva, underlying 
periodontal tissues and remainder of the 
oral mucosa are not affected. No gross or 
microscopic changes were observed in 
edentulous areas created by the extraction 
animals with 


of teeth in Dilantin-fed 


gingival enlargement. 
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Periodontal Manifestations of Cyclic Neutropenia 


by D. WALTER COHEN, D.D.S. 


EUTROPENIA, or agranulocytosis, 

is a condition characterized by a 

marked decrease or lack of circulat- 
ing neutrophils in the peripheral blood. In 
some instances it develops without apparent 
cause, is resistant to treatment and is re- 
ferred to as malignant or idiopathic neutro- 
penia. It is now well established that a host 
of drugs can produce a reversible neutro- 
penia due to their suppression of bone 
marrow activity. A rare variant of the dis- 
ease, usually called cyclic neutropenia, is 
characterized by the periodic disappearance 
of circulating neutrophils. In its most 
typical form, the neutrophils completely 
disappear from or are markedly reduced in 
the peripheral blood approximately every 
three weeks.*" After a five to eight day 
period, their numbers begin to increase but 


usually never represent more than 50 per 


cent of the differential white blood cell 
count. 
In 1949 Reimann and DeBarardinis~* 


focused attention on the disease as an entity 
with a review of 16 cases collected from 
the literature. Although Page and Good?‘ 
remarked in 1957 that only 23 well docu- 
mented cases could be found in the litera- 
ture, Becker, et al.? in 1959 reported in 
some detail on 33 cases and added two addi- 
tional ones. With the case of Gorlin and 
Chaudhry,'” a total of 36 patients with the 
disease will have been described in the 
literature prior to the time of this publica- 
tion. Oral roentgenograms of an additional 
patient appear in the textbook by Shafer 
et al.,"* however, there is no accompanying 
documentation of the case. There are three 
additional cases described in the literature 


which perhaps should be included. One is 


Medicine and Di 


University of Pennsylvania, 


Associate Professor of Oral 


rector of Periodontics, 
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vania, School of Dentistry 
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not typical;* one was given the name 


“Chronic Familial Neutropenia” even 


though a periodic recurrence of the neutro- 


penia was clearly described;*° and_ the 
third“® appears to have been missed by re- 


viewers previous to Gorlin and Chaudhry.” 


Rather complete reviews of the limited 


,10, 27, 29 


literature are available? and several 


authors have prepared tables in which each 
patient is listed and commented upon re- 


15, 27, 29 


associated 


4,27 


garding his sex and age,' 
“-“° bone marrow findings, 


4, 27 


symptoms,! 


oral ulcerations, !' and treatment. 


Nineteen of the 36 cases in the literature 


occurred in females. The onset of asso- 
ciated symptoms, which usually preceded a 
confirmation of the diagnosis, frequently 
took place in infancy and was recognized 
before the age of ten years in 31 of the 
patients. In four patients'*:'*:*4)** the dis- 
ease apparently initiated after age 40 and in 
one*! first symptoms appeared at the age 
of 76. In all patients except two, there was 
no remission of the condition once it was 


recognized. 


bone some 


Serial 


workers revealed a complete suppression of 


marrow studies by 


the granulocytic series of cells during the 
neutropenic period of the cycle.® 14:74 79.38 
Other only a 


investigators observed 


maturation arrest at the 


2, 26, 43 


level.!*+* 


promyelocyte 
During the intervals be- 
tween the neutropenia, the bone marrow is 


normal. 


There is lack of agreement in regard 


to associated laboratory findings. Blood 


platelet concentrations have been reported 
as increased'!:!* and decreased.** Elevated 
sedimentation rates have been described in 


only three patients.” ":*! There was a coin- 
cidental finding of lymphoma in two pa- 
tients.”° 


18 


Jackson et al., and 


that the 


Thompson,** 


Stephens and Lawrence*’ felt 


Py? 
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neutropenic and menstrual cycles were re 


lated in the disease, however, other authors 


denied such a relationship.'*'*:*" Preg- 


nancy was reported to improve the symp- 
toms in one patient'* and to make them 


worse 1n another. ! One patient was re- 


ported to receive benefit after menopause 


had been surgically induced.” 


The etiology of cyclic neutropenia is un- 


known. Possible relationships between the 


S 


disease and hypersplenism,":* endocrine dys- 


function,**** —allergy,":*" —_ reticuloendo- 


thelial dysfunction,*” and heredity* have 


been discussed. The clinical picture is con- 
fused by the appearance of most any in 
flammatory or infectious process to which 
the patient may be susceptible or exposed 
during the period of decreased resistance 
with the Thera- 


associated neutropenia. 


peutic measures have of necessity been 


aimed at control of the accompanying dis- 
ease processes. Attempts to treat the pri- 
mary disease have been generally unsuccess 
ful. Although Monto“! reported a benefi- 
cial effect of corticotropin therapy, this 
results of 


was not supported by the 


b, 25, 29 


others. Splenectomy was performed 
in 13 cases with some therapeutic effect if 
the patient was over 
14, 24,35 


25 and had spleno 
megaly.* In no case did outright 


cure of the disease result. 


Coventry states that to qualify for the 
diagnosis of cyclic neutropenia a patient 
must have a history of recurrent infection 


overa period of years, hav e recurrent cycles 
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of neutropenia during the infections, and 
have good health in spite of the infection 
and neutropenia. It is interesting that the 
most commonly described clinical manifes 
tation of the disease is that of oral ulcera 
tions occurring concomitantly with the 
neutropenia. Gorlin and Chaudhry!” have 


recently emphasized this observation. 


In the report of individual cases, men- 
tion was frequently made of dental prob 
Most 


have been reported by physicians and work 


lems, other than oral ulcers. cases 
up of their patients has not included a de 
tailed oral examination or intra-oral roent- 
genograms. It is apparent, however, that 
involvement of the periodontal structures 


may be a feature of this disease. Table 1 re- 


veals three reports in the literature in 
which patients with cyclic neutropenia 
have been shown by roentgenograms to 


have extensive loss of alveolar and support- 
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Pig i 
boy (M.1..) 
formation 
the teeth 


we) oT Photograph of four year old 
Note the heavy stain and caleulus 
Gingival inflammation is noted about 
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Fig. 2 
of case I 


Photograph of the right posterior area 

Recession of the gingival margin into 
the bifureation of the mandibular deciduous 
first molar is seen 


ing bone; in three cases alveolar process 
destruction is strongly indicated by such 
comments as: “teeth had to be extracted 
due to purulent gingivitis”; in 10 cases evi- 
dence suggesting periodontal involvement 
was limited to a mention of gingivitis. The 
gingivitis was sometimes qualified as being 
chronic, persistent, hemorrhagic or hyper- 
trophic. In the remaining cases, the state 
of health of the periodontal tissues or teeth 


was not commented upon,.'*%)'. 12TH TS 


21, 23-25, 29, 31 39, 37,38 


Three additional cases of cyclic neutro- 
penia are described below. Represented are 
patients with deciduous, mixed and young 
adult dentitions. A striking feature of each 
case was the involvement of the periodontal 


tissues, 
CASE I 


A 4 year old white male (M.L.) who had 


been troubled with canker sores on the 


NEUTROPENIA 
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Fig. 3 
case I. The rolled thickened gingival margin is 
present in the maxilla and the mandible 


Photograph of the left posterior area of 


tongue, lips and cheeks since infancy and 
had gingival bleeding since the age of 3 


years was first seen in 1959. 


The medical history revealed the pres- 
ence of a heart murmur since early life and 
at the age of six months he was operated 
on for rectal abscesses. Colic was present 
during the first year. The child had fre- 
quent nosebleeds and was diagnosed as 


being anemic at age 3! years. 


The remainder of his system review was 


essentially negative. 


The mother had a history of recurrent 


canker sores and there are no siblings. 


The gingival tissues were red and swollen 
and gingival pockets were noted through- 


out the mouth (Figs. 1, 2 and 3). Pocket 





Fig. 4 
bone is seen throughout the mouth 


Full mouth radiographs of case J 


The horizontal resorption of the alveolar and supporting 
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depth extended into the bifurcations of the 


mandibular deciduous molars and_ the 


first 
of 


radiographs (Fig. 4) 


maxillary deciduous molars. Slight 


The 


horizontal 


mobility the teeth was present. 
revea led 
resorption of the alveolar and supporting 
bone throughout the mouth. The formation 
of the permanent teeth appeared normal on 


the radiographs. 


The tonsils were huge but not infected. 
Moderate enlargement of the cervical and 
axillary lymph nodes was noted. A mod- 
erately loud, rough systolic murmur was 
heard over the right upper chest, pos- 


teriorly. 


The following studies were performed in 


Children’s Hospital of Philadelphia. 


TABLE 


It was the impression of some of the ob- 
servers that chronic lymphocytic leukemia 
was a possible diagnosis but upon review of 
the blood smear and marrow biopsy Dr. 
Irving J. Wolman, Chairman of Hema- 
tology, felt that this would be a premature 
diagnosis. In any case, it appeared that the 
patient’s gums and blood conditions were 
related and that his gingival infection was 
unlikely to heal due to the presence of a 
marked diminution in neutrophile leuko- 


cytes. 


The patient was placed on prophylactic 


penicillin 200,000 units twice daily in an 


effort to limit the infection which was 
present. 
Dr. Robert Kaye, pediatrician at Chil- 


dren’s Hospital, examined the patient and 
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suggested serial differential counts weekly 
for three weeks in order to rule out the 


possibility of cyclic neutropenia. 


Studies were repeated in October 1959 


with the following results: 


The peripheral blood showed 350,000 
Platelets, 0.7, Reticulocytes, Whe 3500 
—14°, of which were Neutrophils, 1° 
Eosinophils, 61°; 
His 


mg.‘,. A bone marrow aspiration was done 


Lymphocytes and 24/, 
Monocytes. hemoglobin was 10.0 
and the specimen was normal in cellularity. 
The cells of the granulocytic series were 
very scanty. The lymphocytic series was re 
markably active. Most of the lymphocytes 
were small forms presenting very scanty 
cytoplasm. Erythropoietic activity was nor- 
mal and thrombopoiesis was adequate. No 


abnormal cells were seen. 


The summary of the findings at Chil 


dren’s Hospital were as follows: 


“Dr. Wolman 


mother that the child had recurrent bouts 


understood from the 
of low grade fever. We thought that we 
could use the tag of periodic syndrome or 
periodic disease as the diagnosis of the con- 
dition of the child for failure of finding 
better terms. We do feel that the child has 
lymphocytic hyperplasia or depression of 
the myelopoietic series but we do not think 
that the child has leukemia.” 


CASE Il 


This seven year old white female (B.C.) 
was brought to the oral diagnosis clinic in 
March 1960 with a chief complaint of re- 
current ulcerations of the mouth. The his 
tory revealed that one to several ulcers had 
occurred at three to four week intervals 
since the patient was 16 months of age. 
The lesions rarely bled and remained for a 
period of about 10 days. The cycle appeared 
to be about 25 to 30 days and the oral 
symptoms were occasionally accompanied 
by fever. Both parents were living and well 
and two siblings showed no evidence of this 
condition. Though there were no oral ulcers 
at the initial examination, im 


we were 


pressed with the condition of the gingivae. 
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Pig. & Case TT Photograph of seven year old 
virlk (B.C.) The inflamed thickened gingival 
tissues are seen about the anterior teeth 


There was a generalized enlargement and 
a bluish red color with an increased tend- 
ency to hemorrhage upon probing (Figs. 
5, 6 and 7). The mother noted that there 
was some bleeding with toothbrushing. Full 
mouth roentgenograms (Figs. 8 and 9) re- 
vealed resorption of the bone between the 


roots of the deciduous mandibular molars. 


The following studies were performed: 


TAB. 





Page 163 





Fig. 6 Photograph of the left posterior area of 
ease TT. Recession of the gingival margin about 
the deciduous molar is seen. 


Dr. Robert Kaye of Children’s Hospital 
suggested treating the patient with peni- 
cillin when her neutrophils fell below 30°. 


The diagnosis of cyclic neutropenia was 
established. 


In June of 1960 the deciduous left 
maxillary Ist and 2nd molars exfoliated 
and the gingival tissues continued to be 
puffy red and retractable. A mixture of 
equal amounts of lidocaine hydrochloride 
ointment and an emollient adhesive oint- 
ment* was prescribed for application to 
the oral ulcers. 

Orabase—Squibb 


CASE Ill 


A 16 year old white female (D.S.) pre- 
sented herself because of loose teeth and 
inflamed gingivae of 3 years duration. The 
patient was aware that the maxillary and 
mandibular incisors were drifting (Fig. 





Fig. 7. Photograph of the right posterior area 
of case Il. Inflammatory changes involving the 
vingiva are seen in the deciduous molar region 
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Fig. 8. Full mouth radiographs of case II. Note the interradicular resorptive lesions involving the 
deciduous mandibular second molars. 





Fig. 9 Lateral jaw radiographs showing the alveolar resorption in case II 











CYcLic 





sixteen 
gingival 
seen about the maxillary left central 


Case IIT—Photographs of a 
(D.S.) The red enlarged 


Fig 10 
vear old girl 
tissues are 


incisor and the maxillary right cuspid 


10). Full mouth roentgenograms (Fig. 11) 
revealed severe resorption of the alveolar 
process affecting the anterior teeth. Be- 
cause of the suspicion of an extraoral in- 
fluence, the patient was referred to her 
physician for a complete medical evalua- 
tion. The patient did not keep her appoint- 
ment with the physician and was seen one 
year later at which time the anterior teeth 
exhibited increased mobility and the gingi- 
val inflammation was still present. The pa- 
tient was again referred to her physician 
who admitted her to Lankenau Hospital 
of Wynnewood, Pa. on 10/9/57 for study 
(See Table 4). Complete skeletal radio- 
graphs were negative except for the films 
of the alveolar process. The patient was dis- 


= 


charged on 10/18/57 with a final diagnosis 


NEUTROPENIA 
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TABLE 4 
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of Agranulocytosis. The patient was re- 
admitted to Lankenau Hospital on 12/4/57 
because of a loss of 12 pounds in several 
weeks. She was discharged on 12/16/57 
with a final diagnosis of Agranulocytosis. 


She was placed on a high protein diet and 
given bone extract. The patient was re-ad- 
mitted to the hospital on 7/23/58 with a 
chief complaint of sore throat of one week 
duration. Dr. John Hodges saw the patient 
in consultation and diagnosed the condition 
as cyclic neutropenia. Since her blood pic- 


ture was improved, it was decided that a 





Fig. 11 
is seen about the maxillary and mandibular left 


Full mouth radiographs of case III 


the maxillary right posterior teeth 


The advanced resorptive lesion of the alveolar process 
central incisors 


the maxillary right cuspid and 
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tonsillectomy would not have an adverse 
effect upon the disease. This was performed 


on July 29th and healing was uneventful. 


The following lab studies were per- 


formed during this hospital stay. Table 5. 


TapBLe § 


ae Sa 


On 11-3-58 the poly-segs. were 34% 


A rather striking reduction in the gin- 
gival inflammation was observed after this 
(Fig. 12). Full 
radiographs taken at this time demon- 


hospitalization mouth 
strated interesting changes in the inter- 
dental areas (Fig. 13). 


DISCUSSION 


These three cases present an interesting 
picture of the periodontal manifestations 
associated with the systemic alteration of 
cyclic neutropenia. In Case I we observe 
the unusual finding of resorption of the 
alveolar process in the deciduous dentition 


from periodontal disease. 
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Fig. 12. Case TIT—This pieture was taken two 
years after Figure 10. No dental treatment was 
performed during this time other than shorten 
ing the maxillary left central incisor. Note the 
reduction in) gingival inflammation in the an 
terior region 


Case Il exhibits resorption of the bone 
about the deciduous teeth but no radio 
involving the recently 


graphic changes 


erupted permanent teet h. 


Case III shows extensive resorption of the 
alveolar process about the permanent teeth. 
The gingival inflammation in all three cases 
was marked and characterized by hy- 


peremic, enlarged and detached tissues 


about the teeth. When comparing Case 3 
with the one cited by Shafer, Hine and 


‘4 and the one reported by Gorlin and 


Levy 
Chaudhry'’ there appears to be a marked 
similarity in the pattern of bone loss in 
the mandibular incisor region. There is 
advanced vertical resorption of the alveolar 
and supporting bone about the mandibular 


incisors in Case III as well as the two"! !” 





Fig. 13 Full mouth radiograph of case IIL taken two years after Figure 11. Note the formation of 
a cortical crest in the maxillary right cuspid and posterior areas as well as the mandibular left 
central incisor region 
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cited above. We intend to follow these chil- 
dren closely and determine if there is loss 
of the alveolar process in cases 1 and 2 fol- 


lowing eruption of the permanent teeth. 
& i I 


Consideration of the ages of the patients 
and the type of periodontal breakdown 
influences the clinician to classify these 
three cases as periodontosis coupled with 
periodontitis. Review of the literature indi- 
cates that periodontosis without a con- 
comitant gingival inflammation is ex- 
tremely rare if not non-existent. Therefore, 
we believe that these cases should be classi- 
fied in the category of periodontosis. It does 
appear from recent reports that the entity 
of periodontosis is being subdivided as more 
information is learned about the patients 
afflicted by the condition. Ingle* in his 
review and report of a new case of Papillon- 
Lefevre syndrome with periodontosis points 
out the high incidence of gingival inflam- 
mation in previously doc umented Cases. 
Schluger’s case portrayed in Ingle’s article 
clinically resembles the cases reported in 


th S paper. 


Lt becomes obvious that a single blood 
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count is inadequate if the clinician is con- 
sidering cyclic neutropenia. Hematologic 
studies should be repeated weekly for four 
successive weeks in order to determine if 
there is a cyclic nature to the disease. If this 
were done routinely, we suspect that this 
entity would not be as rare as it now ap- 


pears. 


Though the prognosis of the neutropenic 
condition is not encouraging, we are at- 
tempting to maintain high standards of 
oral hygiene in these cases. Periodic scaling 
and polishing is performed and the patients 
have been instructed in the techniques of 
oral physiotherapy. 


It is also interesting to note that the 
oral manifestations of mouth ulcers and 
periodontal disease were responsible for the 
patient seeking dental care, and then 
through systemic evaluation, it was de- 
termined that cyclic neutropenia was pres- 
ent. In patients with recurrent oral ulcers 
and marked alveolar bone loss, weekly blood 
studies to rule out cyclic neutropenia seem 
indicated. The dentist may have the first 


opportunity to diagnosis the disease. 
NCES 


10. Duane, G W.: Periodic Neutropenia 
A.M.A. Arch. Int. Med., 102:462-467, 1958. 

11. Embleton, D.: Rhythmical Agranulocytosis 
Brit. Med. J., 2:1258-1259, 1936. 

12. Embleton, D.: Rhythmical Neutropenia with 
Recurrent Buccal Ulceration. Proc. Roy. Soc. Med., 
30:980-982, 1937 

13. Erf, L. A., and Dry, K. E.: Primary Splenic 
Neutropenia: Case Report. Amer. J. Clin. Path. 
19:48-50, 1949, 

14. Fullerton, H. W. and Duguid, H. L. D. 
A Case of Cyclical Agranulocytosis with Marked 
Improvement Following Splenectomy. Blood, 4:269- 
277, 1949. 

15. Gorlin, R. J. and Chandhry, A. P.: The 
Oral Manifestations of Cyclic (Periodic) Neutro- 
penia. Does Peradenitis’ Mucosa Necrotica Recurrens 
(Sutton) Exist? A Need for Evaluation. A.M.A. 
Arch Dermatol., In Press. 

16. Hahneman, B. M. and Alt, H. L.: Cyelic 
Neutropenia in a Father and Daughter. J.A.M.A 


168:207-272, 19858. 


17. Inerslund, Olga: A Case of Cyclic Agranu 
locytosis. Acta. Paediat., 30:232-250, 1942 








Page 168 THE JOURNAL O! 
§ J 


18. Jackson, H., Merrill, D., and Duane, M.: 
Agranulocytic Angina Association with the Men- 
strual Cycle. New Eng. J. Med., 210:175-176, 1934. 

19. Kitchen, P. C.: Oral Observations in the 


Periodic Agranulocytosis. J. Dent. Res. 


1934. 


Case of 
14:315-322, 
Familial Neutro- 


Oral 


1959. 


20. Levine, Svdney: Chronic 


Marked 
Med., Oral Path., 12:310 


Lesions. Surg., 


314, 


penia with Periodontal 


Oral 
Fall 


Agranulo- 


21 Loffler, W 
Feltzshem Syndrom 
Zugleich 


Infektiosen 


Maier, C.: Uben 


Cyclischer 


and einen 


von mit 
des 


Indi- 
1947 


cytose: ein Beitrag zur Auftassung 


Rheumatismns Ausdruck 
Reaktion. Cardiologia, 12: 


der 


210, 


als 
viduellen 195 


1948. 


22. Magnin, G. I 


Cyclic 


Suits, J. J.. and Wenzel, F.: 


Neutropenia. Report of a Case treated with 


Splenectomy. Wisconsin Med. J., 192-195, 1957. 


> 


23. Moncrieff, A.: Recurrent Neutropenia. Arch. 
Dis. Child., 26:438-440, 1951. 
Shafer, H 


Periodic 


24. Monto, R. W., 
Rebuck, J. W 


by Adrenocorticotropic Hormone and Splenectomy. 


C., Brennan, M. J. 


ind Neutropenia treated 


New Eng. J. Med. 246:893-896, 1952 

25. Natelson, R. D.: Cyclic Neutropenia with 
Giant Follicular Lymphoblastoma and Lymphosar- 
coma Blood, 8:923-933, 1953. 

26. Owren, P. A.: Cyclic Agranulocytoses. Acta 


Med. Scand., 134:87-9 1949 


7 


Page, A. R. and Good, R. A.: Studies on 


Cyclic Neutropenia: A Clinical and Experimental 
Investigation. A.M.A. J. Dis. Child., 94:623-661, 
1957 

28. Page, A. R. and Good, R. A.: A Clinical 


and Experimental Study of the Function of Neutro 


SCHOOL OIF 


MEDICINE, 





PERIODONTOLOGY 


phils in the Inflammatory Response. Amer. J. Path. 
34:645-669, 1958. 
29. Reimann, H. A. and DeBarardinis, C. T. 


Periodic (Cyclic) Neutropenia, An Entity: Collec 
tion of Sixteen Cases. Blood, 4:1109-1116, 1949. 
30. Reznikoff, P.: Cyclical Neutropenia: A Case 
with Bone Marrow Findings betore and after 
Splenectomy. Trans. Assoc. Amer. Phys., 59:276 
281, 1946. 
31. Rolland, C. F. and Davidson, L. S. R \ 


Case of Cyclic Neutropenia. Edinburgh Med. J 


§57:205-210, 1950. 
32. Rutledge, B. H., Hansen-Pruss, O. C. and 
Thayer, W. S.: Recurrent Agranulocytosis. Bul 


John Hopkins Hosp. 46:369-389, 1930. 


33. Sandella, J. | Cyclic Acute Agranulocy 
tosis: Report of a case with Improvement after 
Splenectomy. Ann. Int. Med., 35:1365-1371, 1951. 


34. Shafer, W. G., Hine, M. K., and Levy, B. M.: 


A Textbook of Oral Pathology, Saunders, Phila 
7 14p. 1958, p. FRR, 
35. Siguier, F., and Sabaoum, J.: Maladie Peri 


Crises de Sialharrhic et 
Cycliques. Bull. Mem. Soc 


31, 1954. 


odique avec Neutropenie 


Med. Hop. Paris 70:27 


Cyclical 
Int. Med. 9:31-37, 1935 


36. Stephens, D. J. and Lawrence, J. S.: 
Agranulocytic Angiva. Am 


37. Thompson, W. P.: 


Possible Relation Between Agranulocytosis and Men 


Observations on the 


struation with Further Studies on a Case of Cyclic 


Neutrooenia. New Eng. J. Med., 210:176-178, 1934 


38. Vahlquist, B.: Cyclic Agranulocytosis Acta 
Med. Scand. Suppl. 170:531-542, 1946. 
39. Ingle, J.: Papillon-Lefevre Syndrome: Pre 


Epidermal 
1959, 


cocious Periodontosis with Associated 


Lesions. J. of Periodontology 30:2 


BOSTON UNIVERSITY 


The Department of Stomatology, Division of Graduate Studies, School of Medicine, 


Boston University and the Massachusetts Memorial Hospitals, will present an Advanced 


Course in Periodontal Therapy by Drs. Henry M. Goldman, Bernard S$. Chaikin, Gerald 


M. Kramer, William Pendergast and Associates, April 24 to 29, 


1961 


For further information write Director, Postgraduate Courses, Department of Stoma 


tology, Massachusetts Memorial Hospitals, 
chusetts. 


750 Harrison Avenue, Boston 18, Massa 











Dr. Arthur H. Merritt 


May 2, 1870 - February 9, 1961 





Dentistry lost one of its most outstanding members when Dr. Arthur H. Merritt, 
Riverdale-on-Hudson, New York, died on February 9, 1961, at the age of 90. His 
contributions to dentistry, particularly in periodontology and dental journalism, were so 
noteworthy that the July 1959 issue of this Journal was dedicated to him. In that issue 
ire published many testimonials from his friends regarding his many meritorious contri- 


butions to dentistry and his unwavering dedication to the best in dental science. 


Dr. Merritt was awarded honorary degrees by the University of Michigan, Columbia 
University, University of Maryland, New York University and Hartwick College. 


Dentistry is: better because of Dr. Merritt's activities and his influence for good will 
be sorely missed. 
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ANNUAL MEETING, 1961 


The American Academy of Periodontology will hold its 47th anniversary meeting 
aboard the M. S. Bergensfjord, sailing from Philadelphia, Pennsylvania, October 20, 


1961, at 11:00 A.M., to Bermuda, and returning to Philadelphia on October 25, 1961. 


The Caribbean Cruise Lines advise us that the reservations for the Bermuda cruise 
are coming in very satisfactorily. All Academy members who are contemplating making 
the trip, please get your request in immediately. After February 15, announcements were 


1 


sent to other periodontal groups throughout the country, and if the ship is not fillec 
by April 1, we will accept applications from American Dental Association members. 


The rates for the cruise range from $145 to $335 per person which includes stateroom, 
meals, and recreation aboard ship. For further information write: Caribbean Cruise Lines, 
Mr. E. M. Baskette, Southern Regional Manager, 301 Roper Building, Miami 32, Florida. 


A.A.P. GOLF TOURNAMENT 


In connection with the Bermuda cruise meeting, a golf tournament has been arranged 
for Sunday, October 22, 1961. There will be divisions with prizes for all kinds of golfers 
from the duffer to the very best. There will be divisions for those members who have 
attested club handicaps. Players without club handicaps will play with the Calloway 
System which is a great equalizer. Greens fees are $5. The usual caddie fee is $3.50 for a 
single and $5.60 for a double caddie. Golf clubs are available for rent from $2.50 to 
$3.50 so that those who fly to Philadelphia need not bring their own clubs. Transporta- 
tion at a minimal rate will be arranged from the ship to the course. If there are sufficient 
women who indicate an interest in playing, a tournament may be arranged for them. 
Such an effort, of course, will depend on the response from the ladies. All interested should 


write Dr. Arthur Gold, 26 Maple Street, Springfield, Massachusetts, for details. 


SOUTHERN ACADEMY OF PERIODONTOLOGY 


The Southern Academy of Periodontology will hold its annual meeting on June 11, 
12 and 13 at the Riviera Motel in Atlanta, Georgia. Dr. Henry Goldman from Boston 
ind Dr. Frank Beube from Columbia University will be the principal clinicians. Four 
limited attendance clinics will be given by Academy members. A truly great periodontics 
seminar has been timely programmed with an abundance of recreational and social activ 
ities for all the family at the exquisite Riviera Motel. A.D.A. members are welcomed 


is guests. 
For further information please write Dr. Jesse J. Morris, Secretary, 101 Third Street, 


North East, Atlanta, Georgia. 
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PROGRAM FOR THE SPRING SEMINAR OF THE 
AMERICAN ACADEMY OF PERIODONTOLOGY 
Ann Arbor, Michigan—April 24-26, 1961 


Monday, April 24 

A. M. 

9:30-12:00 WOUND AND BONE HEALING. William G. Shafer, Indianapolis, 
Indiana, Professor and Chairman of the Department of Oral Pathology, 
School of Dentistry. 

P. M. 

1:30- 4:30 CURRENT CONCEPTS OF IMMUNOLOGY. Walter J. Nungester, 
M.D., Ann Arbor, Professor and Chairman Department of Bacteriology, 
The University of Michigan Medical School. 


Tuesday, April 25 

A. M. 

9:00 - 12:00 STOMATITIS. Donald A. Kerr, Ann Arbor, Professor and Chairman, 
Department of Oral Pathology and Periodontia, The University of 
Michigan School of Dentistry. 

P. M. 

1:30- 4:00 APPLICATIONS OF PSYCHIATRY TO DENTAL PRACTICE. 
Leonard E. Himler, M.D., Ann Arbor, Associate Professor of Mental 
Health, School of Mental Health, The University of Michigan. 

6:00 SOCIAL HOUR AND DINNER. Michigan Union. 
“PROJECT HOPE.” Ralph C. Charbeneau, Detroit, Director of Public 
Relations, Ex-Cell-O Corporation, Detroit, Michigan. 


. 


Wednesday, April 26 
A. M. 
9:00 - 12:00 THE PRESENT STATUS OF CONSERVATIVE PERIODONTAI 
THERAPY AND REATTACHMENT. Erwin M. Schaffer, Minneapolis, 
Professor and Chairman of the Department of Periodontics, School of 
Dentistry, University of Minnesota. 
P. M. 
1:30 3:30 THE PRESENT STATUS OF BONE SURGERY IN PERIODONTAI 
THERAPY. Frank M. Wentz, Chicago, Professor of Periodontics, School 
of Dentistry, Loyola University. 


PACIFIC COAST ORAL PATHOLOGY ASSOCIATION 


The Pacific Coast Oral Pathology Association announces the annual Oral Pathology 
Workshop, Conference and Seminar on April 15, 1961, at the Letterman General Hos- 
pital, San Francisco, California. The theme will be “Disturbances of the Salivary Glands.” 
Moderator will be Dr. S. N. Bhaskar, A.P.I.P., and the Program Chairman is Dr. Daniel 
A. Collins. The fee is $20.00. 


For further information write Dr. R. Gordon Agnew, Executive Secretary, Pacific 
Coast Oral Pathology Workshop, University of California Medical Center, San Francisco 


22, California. 
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1961 OFFICERS OF CALIFORNIA ACADEMY OF PERIODONTOLOGY 





First row left to right: B. O. A. Thomas, First Vice President; Max Rabinovich, Second 
Vice President; Philip $. Haley, Chairman Research Committee; Clarence E. Butler, 
Treasurer; Mario Pieri, Third Vice President. 


Second row, left to right: J. James Pfister, Immediate Past President; Antonio R. 
Sanchez-Corea, Editor; Kent F. Kohler, Assistant Editor; Lowell N. Peterson, Historian, 
Librarian; Robert L. Roseberry, Secretary, Academy Review; Robert E. Oslar, President; 
V. John Oulliber, Business Manager, Academy Review; Elmer G. Smith, Financial Secre 


tary; Albert Wasserman, Secretary. Stanley S. Sepich, Recording Secretary, not in picture. 


The California Academy of Periodontology Second Spring (May) Conference will 
be held in Reno, Nevada, Friday, Saturday and Sunday, June 2, 3 and 4, 1961. There 
will be lectures, clinics in periodontics; entertainment and tours for the wives w hile 
the members are in scientific sessions. For further information write Dr. B. O. A. 


Thomas, Program Chairman, 668 Homer Avenue, Palo Alto, California. 


UNIVERSITY OF ALABAMA SCHOOL OF DENTISTRY 


The University of Alabama Schoo! of Dentistry announces the following course: 


April 15 and 16—Management of Advanced Periodontal Disease: 


John F. Prichard, D.D.S. 


For further information write the University of Alabama School of Dentistry, Bir 
mingham, Alabama. 
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TUFTS UNIVERSITY SCHOOL OF DENTAL MEDICINE 


Tufts University School of Dental Medicine announces the following postgraduate 


courses: 


April 24 through 28, 1961—A special participation course in periodontology, con- 
ducted by Irving Glickman, Professor of Oral Pathology and Periodontology and staff. 
Tuition will be $175.00 and the class is limited. 


In this course emphasis is placed upon learning by clinical experience in addition to 
lectures and demonstrations. Half the time is devoted to clinical sessions in which each 
participant treats patients under Dr. Glickman’s guidance. Bifurcation, involvement, 
infrabony pockets, the ‘“unembellished gingivectomy,” frenectomy and splinting are 
dealt with at the chairside. The “Bone Factor” concept for the diagnosis, determination 
of prognosis and treatment planning for individual teeth and the dentition as a func- 
tioning unit will be explained in detail. 


May 23-24, 1961—The Diagnosis and Treatment of Pain and Other Symptoms 
Arising from Temporomandibular Joint Disturbances, conducted by Dr. Harmon 
Shohet, former instructor, Harvard University Dental School. Tuition is $75.00 and 
the class is limited. 


In this course Dr. Shohet will explain how to diagnose problems originating from 
temporomandibular joint disturbances and how to correct them. It will be a practical 


course in which the management of actual cases will be explained. 


October 9-13, 1961—A Special Participation Course in Periodontology, conducted 
by Dr. Irving Glickman and Staff. Tuition is $175.00 and the class is limited. 


In this course emphasis is placed upon learning by clinical experience in addition to 


lectures and demonstrations. 


For further information write Director of Division of Graduate and Postgraduate 
Studies, Tufts University School of Dental Medicine, 136 Harrison Avenue, Boston 11, 
Massachusetts. 


$$ rrr 
ANNUAL BERKSHIRE CONFERENCE 


Major General Joseph L. Bernier, Assistant Surgeon General and Chief of the Dental 
Corps, U. S. Army, will be one of the principal speakers at the Tufts 12th Annual 
Berkshire Conference in Periodontology and Oral Pathology. General Bernier will pre- 
sent a clinicopathological seminar on the subject, “Developments in the Understanding 
of Malignancy as They Relate to the Diagnosis and Treatment of Oral Lesions.” 


The Berkshire Conference, now in its 12th year, will be conducted at Eastover in 
Lenox, Massachusetts, June 18-22, 1961. The overall theme of the conference this year 
is “The Current Clinical Significance of Developments of the Past Twelve Years.” 
Other Lecturers on the Conference faculty will be Finn Brudevold, Irving Glickman, 
Reidar F. Sognnaes, John B. MacDonald, Sigurd Ramfjord, Everett Shapiro, David Weis- 
berger, and Frank M. Wentz. 


The conference is open to general practitioners and dentists in specialized practice. 
Information regarding participation may be obtained by writing Tufts Berkshire Con- 
ference, Tufts University School of Dental Medicine, 136 Harrison Avenue, Boston 
11, Massachusetts. 
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THE MIDWEST SOCIETY OF PERIODONTOLOGY 





Henry M. Swenson presenting the Past President's Plaque to Erwin M. Schaffer in recognition of his service 


is President of the Midwest Society of Periodontology 


The Midwest Society of Periodontology Annual Scientific Session was held at the 
Blackstone Hotel in Chicago on February 5, 1961. The program was enthusiastically 
received with over 100 members and guests attending. The following officers were 
elected: Henry M. Swenson, President; D. P. Nachazel, President-Elect; Luke Howlett, 


Secretary; Marmion Houglum, Treasurer. 


UNIVERSITY OF PENNSYLVANIA 


The University of Pennsylvania School of Dentistry announces that Dr. Lewis Fox 
and Associates will present a three day course, May 3 to 5, 1961 on Principles of Occlu- 
sion. This course is dedicated in its purpose to-fulfill the need for presenting the funda 
mentals of occlusion in relation to the practice of all dentistry. It is prepared to meet 
the needs of both general practitioner and specialist. The entire course will be directed 
toward correlating the principles of occlusion to clinical criteria and therapeutic 


endeavors. 


For further information write Postgraduate Courses, School of Dentistry, Univer 


sity of Pennsylvania, 4001 Spruce Street, Philadelphia 4, Pennsylvania. 
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UNIVERSITY OF PENNSYLVANIA 
RESEARCH AND TRAINING TRAINEESHIPS 


Research and Teaching Traineeships in the basic sciences, in periodontology and in 
the comprehensive treatment and rehabilitation of the cleft palate patient are available 
it the School of Dentistry, University of Pennsylvania. 


The traineeship in periodontology is a 2 year program devoted to basic science studies, 
clinical practice and research. It is intended primarily for those individuals who wish 


to enter into teaching and research in periodontology. 


All traineeships are supported by the U. S. Public Health Service. Annual stipends 
vary from $4,500 and up depending on the qualifications and needs of the successful 
candidates. Inquiries for the basic science and cleft palate traineeships should be sent 
to the Chairman, Committee on Traineeships and Fellowships, University of Pennsyl- 
vania, School of Dentistry, 4001 Spruce Street, Philadelphia 4, Pennsylvania. Inquiries 
for the traineeships in periodontology should be sent to Dean, Graduate School of 
Medicine, 237 Medical Laboratories, University of Pennsylvania, Philadelphia 4, Penn- 
sylvania. 

a ___ 


ALBERT EINSTEIN COLLEGE OF MEDICINE 


Albert Einstein College of Medicine, Yeshiva University, announces postgraduate 
courses in periodontia to be presented during the spring of 1961. These courses are 
designed to be integrated into the general dental practice. Lecture sessions will be held 
at the Albert Einstein College of Medicine and the clinical demonstrations at the Dental 
Clinic, Jacobi Hospital. 


For further information and application, please write to Director, Postgraduate Dental 
Division, Albert Einstein College of Medicine, Eastchester Road and Morris Park Avenue, 
Bronx 61, New York. 

$e 
UNIVERSITY OF PENNSYLVANIA 


Applications are being accepted for a Clinical Fellow in Oral Pathology supported 
by the American Cancer Society, tenable at the Department of Pathology, School of 
Dentistry, University of Pennsylvania, for a period of one year beginning July 1, 1961. 
This fellowship is open to U. S. citizens who are graduates of a U. S. dental school. A 
stipend of $3600 (tax free) accompanies the fellowship. The program is planned to 
suit the specific needs and interests of the Fellow. Each candidate should submit a 
curriculum vitae and letters of reference. Please reply to Dr. C. E. Wilde, Jr., Depart- 
ment of Pathology, School of Dentistry, University of Pennsylvania, 4001 Spruce Street, 
Philadelphia 4, Pennsylvania. 


I  —— 
BALINT ORBAN MEMORIAL SEMINAR 


The Rocky Mountain Dental Seminar will hold its second session, in memory of its 
founder, Dr. Orban, in Boulder, Colorado, June 25th to 28th, 1961. Theme for the 
Seminar is “Clinical and Microscopic Pathology of the Periodontium and Other Oral 
Structures.”” The outstanding group of essayists includes: Dr. §. N. Bhaskar, Dr. Henry 
Goldman, Dr. Maynard K. Hine, Dr. Harry Sicher. 


Further details and application form may be obtained by writing to Virginia B. Manella, 
Secretary, 1700 Mesa Rd., Colorado Springs, Colorado. 





eS 


I want to take this opportunity to pay tribute to the memory of Arthur Hastings 
Merritt, whose death February 9 has saddened his many friends. Others who have worked 
more intimately with him than I in recent years, have already told the story of what he 
has meant to periodontology, the American Academy of Periodontology and its Journal 
in the July 1959 issue of THE JOURNAL OF PERIODONTOLOGY. 


I would like to go back to my early years in dentistry and my association, both person- 
ally and in professional work, with this sterling man. In the years 1906-7, when in general 
practice in Binghamton, N.Y. I became interested in the general subject of dental hygiene 
as a factor in the health picture, especially the prevailing (at that time) neglect of 
children’s teeth. This led to contact with Arthur who had the same basic interest. He 
became one of a group of New York City dentists who supported me in a petition to the 
New York State Dental Society to create a Dental Hygiene Council for New York State. 


Arthur, in addition to his other activities, worked very closely with me on that project. 


I had only just begun at that time to be interested in periodontal disease (‘‘pyorrhea”’ 
then) and I found that he was in about the same situation in that regard. While he was 
not one of the group that founded the Academy of Periodontology, he became a member 
soon after its founding. I might add that while there were some dentists who already had 
gained some recognition in that field but who failed to ally themselves with the Academy 
during its fledgling years, Arthur Merritt, recognizing even then the importance of 
periodontia as a branch of dentistry, not only joined the Academy but threw himself 


whole-heartedly into its activities. 


Through that medium especially, Arthur and I have kept in close touch both personally 
and professionally through the years. Thus I have come to know better than most what 
Arthur Merritt has contributed to dentistry and to dental public health. I cannot close 
without paying tribute to him, not only as a close personal friend but as an outstanding 
dentist, and in addition a man of the highest character. Dentistry has too few Arthur 
Merritts. 


John Oppie McCall 
262 Fairhaven Mall, Jericho, N.Y. 








